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L INTRODUCTION 
1. The Power of Visual Images to Communicate and to Manipulate 
Our visual system mediates between the outer reality of the world we live in and 
our inner experience of it. Our eyes detect the intricate, and sometimes exquisite, 
pageant of light, form, and color that parades before us, and this optical array is then 
interpreted by processes behind the eyes to form a meaningful perception of the world 
around us. It is the interface between mind and world. 
Thus, the visual system is a communication channel integral to our existence and 
critical for our survival, as it provides us with the cues we need to respond appropriately 
to the environment. The visual system determines our perception of the world and 
influences our behavior within it, giving images a powerful role in the development of 
the individual and of society. 
As such, our visual system is capable of bridging the gap between minds. Created 
images are a primal communication channel that allow us to transfer our innermost 
experiences and abstact conceptual meanings to others, via the eye. We understand 
pictures as intuitively, immediately and universally as we understand the array of light 
reflected from reality itself. Created images abound today, due in part to the proliferation 
of printed materials, television, and multimedia. Visual communication invades every 
aspect of our lives and every comer of our environment. We are an image-driven society. 
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It is therefore necessary for us to become more sensitive to the way images work. 
An intelligent understanding of images ultimately begins with a knowledge of how we 
see the real world. 
However, our conscious perception of the real world is as contrived as its portrayal 
in mediated images. The elaborate unconscious neural processes that make sense of the 
light reflected from the environment manipulate what we see to generate a 'picture' of 
reality that reflects our unconscious needs, prejudices, expectations, and desires. If we do 
not consciously studying preconscious vision, we remain oblivious to how our view of 
the world is being distorted. An exploration of visual perception will reveal how these 
unconscious processes enable us to see, and how they are used and abused to influence 
our perception of reality and of images in art and advertising. 
2. Artists And Scientists Attempt To Explain And Tap The Power Of Images 
Both scientists and artists have tried to tap the immense yet elusive power of images. 
Both have attempted to explain and exploit the processes that occur behind the eyes to let 
us 'see': the mechanisms of the visual system that translate light reflected from the 
environment into meaningful perceptions of objects in the mind. 
An old adage states, "Seeing is believing." The mechanisms of visual perception are 
so fundamental to our existence that we equate 'what we see' (our inner experience) with 
'what's out there' (outer reality), assuming that the former is a direct reflection ofthe 
latter. Vision is so automatic and effective, that we are usually oblivious to its 
mechanisms altogether. While the functions of the visual system appear simple and easy, 
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they are in fact incredibly complex. The ability to perceive the tremendous richness of 
experience and art is made possible by an exceedingly complex system of chemical 
interactions taking place in an intricate labyrinth of neural pathways. Yet when it 
functions smoothly, this all occurs outside of our conscious awareness. 
For this reason, although the mechanisms of vision reside within our own brains, 
they elude our conscious understanding. The processes that underlie our ability to see are 
very difficult to observe, and therefore tantalizingly hidden to our knowledge. As 
Richard Gregory explains, it is as though the brain's visual system were a black box 
whose internal components and their functions are hidden from us. 1 Yet by analyzing the 
outcomes of visual perception, we can guess what lies inside the box. 
According to David Marr, the visual system is an information processing device that 
can be understood at three levels: its functional role, the procedures it uses to perform 
this function, and the mechanisms that implement these procedures. Marr' s influential 
theory of visual perception was a product of his work with artificial intelligence, so the 
three levels are described in terms of computer science. They are as follows: 
1. Computational theory describes what the processes of the visual system do and why. It 
describes the goal or function of perception, why it is appropriate, and the strategy by 
which it is carried out. 
2. The system of representation used to encode the input (visual stimuli), the output (a 
mental conception of the environment), and the intermediate states determines which 
information is made explicit. At each stage of interpretation, the visual system develops 
a more meaningful mental representation of a visual stimulus. The algorithm describes 
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how the computational theory is implemented, that is, how the representation for the 
input is transformed into the representation for the output. 
3. The hardware implementation is the way in which representation and algorithm are 
realized physically in the biological structures and pathways of the visual system and the 
chemicals that transmit its messages. 
Thus, the procedures of the visual system work to accomplish certain functions or goals 
and are implemented by certain physical mechanisms. These procedures, which explain 
exactly how the visual system interprets reflected light into a meaningful perception of a 
scene, are what lie hidden in the black box. The way they work can be inferred from 
knowledge of either the ultimate functions they work to accomplish (a 'top-down' 
approach), or the basic physical structures they use to do so (a 'bottom-up' approach). 
Both artists and scientists have explored the black box in these ways in an effort to 
explain how images influence people. Each approaches the black box from a different 
direction and illuminates different aspects of its functioning. Scientists investigate the 
contents of the box by observing concrete evidence, such as the neural structures 
involved in vision. Aristotle supported this empirical method, arguing that reality lies 
only in the concrete world of objects. Alternately, artists investigate the perceptions that 
these physical structures were designed to create. They use the rationalist method of 
introspection and reasoned contemplation championed by Plato. According to Plato, 
reality resides not in concrete objects, but in the abstract forms that these objects 
represent. As Immanuel Kant declared, both empiricism and rationalism have their place, 
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but both must work together in their pursuit of truth. We shall see that the artist can learn 
as much from science as the scientist can learn from art. 
Scientists in the fields of anatomy, physiology, psychology, and clinical study use 
the 'bottom-up' approach. They have try to deduct the internal procedures of the black 
box 'backwards,' using knowledge about the physiology of the visual system to infer how 
it works. In order to discover the processes behind appearances, scientists use empirical 
methods of meticulous observation and experiment to discover the structures and 
activities of the intricate neural mechanisms that underlie perceptual procedures. They 
have made great progress, and can describe many of the visual system's elaborate neural 
circuits and what they do to support these procedures. Using their findings, scientists can 
manipulate the world by understanding how it works. 
Artists approach the black box from the top in their effort to create impactful, 
realistic, and meaningful images. They devote their lifetimes to understanding how 
images can produce desired effects in the minds of viewers. They speculate about how 
the visual system reacts more strongly to certain aspects of images, and work to mimic 
these aspects. Conceiving images involves understanding the same procedures the visual 
system uses to perceive them. Interpreting the properties of visual stimuli to create a 
meaningful representation of reality is the goal of both perception and art. Both the 
artist's creative construction ofthe image and the viewer's subjective perception of it 
recreate the actual experience of seeing the stimuli. Artists seek to understand the 
procedures by which the brain evokes this desired effect in order to create images that 
resonate with visual processes to produce this effect more compellingly in viewers. By 
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playing on our natural responses to images, art evokes emotional experiences and 
communicates meaning. 
Artists' intuitive ability to create an effective representation of reality on canvas 
helps explain how the visual system does so in the mind. Artists ' strategy for creating 
effective images imitates the perceptual logic of the visual system. In this ' top-down' 
approach, artists use their understanding of the end goal of the visual system to shed light 
on the procedures it uses to accomplish this function. Artists' method of investigation is 
based on rationalist introspection, and involves examination of inner ideas and 
experiences. They know what vision does from their own experience with seeing, and 
they can infer how it does so by reasoned contemplation and logical analysis. Artists use 
this knowledge to manipulate the world by evoking emotions and meanings with images. 
The different methods of artists and scientists have generated different insights into 
how perception works, which can be used in different ways. While art's findings are 
based on subjective reasoning, science's fmdings are universal and can be generalized to 
apply to every human being. As stated by Claude Bernard, a nineteenth century 
physiologist, "Art is myself; science is ourselves. "2 Science influences the world using 
the "power of mechanisms," and art influences the world through the "power of 
symbols. "3 Art is more personal and subjective, as the way in which its symbols are 
interpreted and created is influenced by the cultural norms and personal characteristics of 
the artist and viewer. Science, on the other hand, reveals innate biological mechanisms 
common to all people, which developed through evolution and operate outside our 
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conscious control. These mechanisms are not subject to chance external influences such 
as personality and culture. 
Despite the differing natures and methods of their discoveries, both art and science 
explain the mind and both use the mind to do so. Both artists and scientists aim to 
understand the same mind, and both are products its workings. As Kant suggested, art 
and science can work together to create a more useful and complete conception of how 
the visual system works. Artists ' theories are invalid if they have no empirical 
connections to observation. Scientists can accumulate mountains of observational data, 
but it can be interpreted in an infinite number of ways and is therefore not meaningful 
without an organizational framework. Thus, in speculating about the function of the 
visual system, artists provide a theoretical framework that organizes scientific findings 
and directs their research. Artists show scientists what functions are carried out by the 
structures they examine. Scientists give artists' techniques an objective basis by showing 
which physiological and universal structures and processes they tap into. In this way, the 
disciplines inspire each other and make each other's findings more meaningful as they 
work together to generate a functional hypothesis as to the contents of the black box of 
VISIOn. 
By applying scientific fmdings to the subjective theories of art, we discover a 
universal "ourselves" component of perception. Interdisciplinary connections between 
science and art reveal that there are certain universal, biologically determined ways in 
which we perceive and are persuaded by the meaning and emotional significance of 
images. This scientific method of perception and persuasion can be of great use to 
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marketers. Marketers spend massive amounts of money in their attempts to influence, 
through the images of advertising, the way in which consumers perceive their products. 
While this is an essentially artistic and therefore subjective task, marketers crave 
empirical justification for the vast expense that advertising entails. Although there is no 
sure way to predict the effectiveness of advertising, marketers look for any statistics that 
would make this risk seem more calculated. "Advertising is a craft executed by people 
who aspire to be artists, but [is] assessed by those who aspire to be scientists," says 
advertiser John Ward, "I cannot imagine any human relationship more perfectly designed 
to produce total mayhem." 4 
A physiological basis for image interpretation would give marketers the scientific 
element they desire, and help advertisers create more effective images. While there is, of 
course, no clear formula for persuasion, the complementary efforts of artists and 
scientists shed light on the contents of the black box that governs the elusive phenomenon 
of vision. 
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ll. INTRODUCTION TO PSYCHOLOGICAL ASPECTS 
"A common man marvels at uncommon things, 
a wise man marvels at the commonplace. " (Confucius) 
At this very moment, you are performing exceedingly complicated calculations at 
an astonishing speed. You are constructing a creative masterpiece with such proficiency 
that you do not even realize you are doing so. Your skill is so refined that it has become 
easy for you, almost instinctive. 
Such is our sense of sight. Visual perception, while natural, instant and easy for all 
humans, continues to defy even the most sophisticated computers. The visual system is 
able to sense the subtle rays of light reflected by surrounding objects and translate these 
into a coherent, detailed conception of the objects in the environment. It tells us not only 
what they look like, but also what they are, what they mean to us, how we feel about 
them, where they are located, and what they might do next, thereby giving the brain the 
information it needs to respond appropriately to the environment. The visual system 
reveals to the mind the stylistic nuances in a painting by van Gogh, as well as the 
technical concepts of a schematic diagram. Richard Gregory states, 
We are so familiar with seeing that it takes a leap of imagination to realize 
that there are problems to be solved. Consider it. We are given tiny distorted 
upside-down images in the eyes, and we see separate solid objects in 
surrounding space. From the patterns of stimulation on the retinas we 
perceive the world of objects. 
We are able to see because vision is not limited to our eyes. While our eyes let us 
see, it is our mind that lets us understand. That is, seeing is accomplished by both the 
eyes, which register visual stimulation, and the brain, which makes sense of these sensory 
signals. Over forty percent of the brain is dedicated to interpreting the relatively limited 
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information sensed by the eyes into a meaningful picture of reality, thereby giving 
tremendous added value to the images sensed by the eyes. The complexity of the 
physiological processes involved is evidence of how central the brain is in visual 
perception. 
1. Overview of the Visual System [See Figure 1] 
The Eye: 
Perception begins when light, in the form of photons, is reflected from objects in 
the environment and registered by the eye. The light enters the eye through the lens, 
which changes its shape to allow us to focus on either near or far objects. The aqueous 
humor, the fluid in the cornea, bends the light, which is then projected as an inverted 
image onto the retina in the back of the eyeball. [See Figure 2] 
The retina is a thin sheet of nerve cells that lie behind a network of blood vessels at 
the back of the eye. Its primary purpose is to absorb the rays of light projected onto these 
cells and convert them into electrochemical signals that the brain can understand. These 
electrical impulses, which constitute the language of the brain, are transmitted to the 
brain for further processing via the stimulation of neural pathways. This translation 
function, called transduction, is so critical to perception that the retina is sometimes 
considered an extension of the brain. 
Retinal receptor cells come in two forms. Rods are sensitive in even dim lighting 
conditions, and specialize in detecting movement, shape, and the different shades of gray 
generated by light ofvarying intensity. Since the periphery of the retina contains 
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predominantly rods, we are especially sensitive to movement in our peripheral vision. 
Cones perceive detail and color (generated by light of different wavelengths), but they 
work only in well-lit situations. Consequently, at night we depend on rods to help us see, 
which is why we can only perceive general forms, and only in black and white. Since the 
cones are concentrated in a small central area of the retina, the fovea, the eye only 
perceives detail clearly in an area about as big as the thumbnail of an outstretched hand. 
However, the vast number of cones that are packed into this tiny space are our principal 
source of visual information. While peripheral vision cannot perceive such detail, it is 
useful in that it can detect movement in the periphery and direct the fovea toward it. This 
ability was critical for the survival of primitive humans, so it was passed down to us 
through evolution. [See Figures 3 and 4] 
Sensory information is passed from the receptor cells to a layer of bipolar cells, and 
then on to a layer of ganglion cells below that. Several receptor cells feed into a single 
bipolar cell, which converge on even fewer ganglion cells so that sensory information is 
integrated as it is processed vertically. These layers of cells are also connected 
horizontally by horizontal cells and amacrine cells, which share information between 
adjacent cells. They form a limited network that strengthens and inhibits signals as they 
are integrated and passed along for higher-order processing.6 [See Figure 5] 
Vision Actively Selects and Makes Sense of Limited Sensory Information: 
While the eye is commonly thought of as a camera, it is a far more complicated and 
dynamic system. The analogy works insofar as both eye and camera collect light through 
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a lens and record it as a stable image of reality. However, unlike a photograph, the image 
perceived by the eye is not a direct reflection of the actual scene. The camera analogy is 
misleading, in that the retinal image is just the beginning of a process that filters, 
organizes, biases and interprets sensory signals, a process that allows us to see far more 
than meets the eye. 
The information contained in the retinal image is very limited. It is merely a two-
dimensional configuration of light, which cannot accommodate all the information 
needed for useful perception. The small size of the fovea limits the amount of detail that 
can be seen at a time, yet the dynamic visual system manages to gather all the 
information it needs by selectively focusing on salient features of the visual environment. 
The eyes redirect the fovea around a visual scene in rapid jerking motions (called 
saccades ), momentarily examining different parts of the scene. Visual attention is 
attracted by change (movement and brightness contrast), as this is what usually signals 
relevant stimuli. Thus, our eyes do not really see an entire visual scene, but rather an 
incomplete one made up of a sampling of its features. Using these "snapshots," the brain 
constructs a coherent mental image of the scene from the elements of the environment 
that that are attended to by the fovea (and that remain constant while the eyes move). 
Thus, the visual system is very selective. It actively analyzes the visual surroundings, 
filtering out irrelevant information and organizing what is left into a seamless perception 
that we experience as whole. 
The retinal image is also very ambiguous, as the same retinal image could be 
produced by an infinite variety of objects of varying shapes and sizes. For example, a 
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small object that is close to the eyes produces the same retinal stimulation as a large 
object located further away from the eyes. The same retinal stimulation can also give rise 
to multiple different mental perceptions, yet we see just one stable object. In order to 
resolve this ambiguity into a single, coherent and useful perception, the brain actively 
makes sense of the incomplete sensory image by filling in the missing details. It does so 
according to perceived patterns, prior experience, associated meanings and current 
attitudes toward the subject. In this way, the brain makes up for the limited processing 
capacity of the eyes by adding meaning to the chaotic rush of sensory data. 
Cortical Processing: [See rest of Figure 1] 
Once light information leaves the retina, it travels through an ever-branching 
network of neurons and is automatically deciphered by a series of hierarchical processes 
in the cortex. As the sensory signal is passed along toward the back of the brain, it is 
broken up and analyzed by increasingly specialized processes. 
The sensory signal is transmitted via the optic nerve from ganglion cells in the eye 
to the lateral geniculate nucleus (LGN), a sort of relay station between the eyes and the 
cortex. Here the visual information branches into two main pathways that process 
different aspects of the image. The faster, more primitive magno-cellular pathway deals 
with movement, form and depth perception (aspects perceived primarily by rods), while 
the slower parvo-cellular pathway processes color and detail perception (aspects 
perceived by cones). The magno-cellular pathway thus helps us perceive where objects 
are, while the parvo-cellular pathway tells us what objects are. 
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These two pathways split at the primary and secondary visual cortices (Vl and V2). 
At Vl, sensory information is analyzed according to its basic features, such as lines and 
edges formed by contrasting brightness or color. These primitive features are then 
organized into basic shapes and forms, which constitute the elementary components of 
the scene. This information is then broken up and distributed to distant parts of the 
branching neural network, to be processed by various 'association areas' in the posterior 
portion of the brain. Each association area is specialized to process a particular aspect of 
the visual environment, and each contributes a different component of the final 
perception. For example, systems have been found that are involved specifically in 
perceiving color (in area V4) and motion (in area V5). In addition, the sensory signal is 
distributed between thousands of modules that each corresponds to a small area of the 
retina. In this way, the visual cortex maps out a mental representation of the visual field. 7 
In this higher-order stage, the cerebral cortex of the brain makes associations 
between the sensory information and information about the world and self stored in 
memory. This allows it to interpret visual signals in light of previously stored 
information. These associations giving meaning to the sensory signals, allowing the 
brain to form a semantic interpretation of the visual scene that it can use to guide 
behavior. By activating feedback connections with the motor cortex, which controls the 
actions of the body's muscles, the brain can redirect the fovea to a different part of the 
scene. As the process repeats itself, the information from the next retinal "snapshot" is 
transmitted to the brain and integrated with the previous signal. By comparing these 
retinal images, the brain can find patterns and determine which aspects of the visual 
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scene remain stable in the chaotic flutter oflight and color. In this way, it forms a 
coherent perception of the scene. 
Visual Processing is Hierarchical and Parallel: 
The processing of visual information is both hierarchical and parallel. At each 
level in the hierarchy of higher-order processing, the signal simultaneously activates 
additional, more specialized areas of the brain. Thus, more interactions occur between 
higher-order neural areas. Aspects of the image are processed by different neural 
pathways, which function independently of each other. However, instead of passing 
information along in a series of linear steps, different kinds of processing occurs in 
parallel in the brain's net of interconnected, interacting neurons. Analysis occurs by 
simultaneously involving many different independently functioning cortical areas in an 
ongoing interaction between systems. Electrochemical signals dart between over a 
billion neurons in the bmin in a great symphony of electrical impulses, creating an 
overarching pattern that gives meaning to the response of each interconnected specialized 
process. 8 This temporal synchrony integrates sensory signals with each other at every 
stage of processing. It associates them with meanings stored electrochemically in long-
term memory, gates them with emotionally-based feedback signals from the amygdala, 
and biases them according to personal preferences and expectations. 
Parallel distributed processing (PDP) gives the sensory information much more 
meaning and allows rapid, efficient processing of visual information. The ability to 
simultaneously engage millions of neurons allows the brain to integrate information and 
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instantly recognize patterns in it. It uses these perceived patterns to organize visual 
information: to make generalizations about it, to recognize information from the same 
class and build new classes, and to extend patterns to apply to make sense of similar 
situations in the future. 9 This allows the visual system to cope with incomplete or 
mangled input signals, enabling us to form coherent and useful perceptions of the world 
despite the limited capacity of our eyes. Perception corrects judgments and fills in the 
gaps between the fragments of sensory information. In addition, PDP allows the visual 
system to keep functioning even after many of its components have been destroyed. 
Finally, PDP allows our brains to do all this almost instantly. We can recognize objects 
in under 300 msec. 10 If this process were attempted serially, it would take much too long 
to be of any use in real-world situations. 
The parallel nature of processing, and the resultant ability of the brain to recognize 
patterns and to learn from them is one of the most challenging for Artificial Intelligence 
researchers to imitate. 11 Perception is analogue, while computers are digital. While most 
computers search through all stored data to find a match, scientists have attempted to 
design computers that imitate neural networks and learn patterns by grouping data from 
several examples. 
Perception is Indirect: 
The complexity of the physiological processes that underlie perception are evidence 
that the final mental perception of a scene is much more than a direct reflection of reality 
sensed passively by the eyes. Vision is an active and dynamic problem-solving process 
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involving many areas of the brain as well as the eyes. It does not merely sense reality; it 
actively constructs an indirect representation of reality by interpreting the sparse visual 
signals provided by the eyes. As Goldstein states, "Perception is based not on direct 
contact with the environment, but on the brain's contact with electrical signals that 
represent the environment. We can think of these electrical signals as forming a code 
that signals various properties of the environment to the brain."12 
Since this sense information is only a selected sample of the real scene containing 
only a two-dimensional array of colored specks of light, it is incomplete, ambiguous, and 
constantly changing as the eyes, body, and scene moves. Yet we see a single remarkably 
coherent and meaningful perception of the visual scene. In order to arrive at such a 
perception, the visual system actively analyzes the retinal information and finds patterns 
in the relationships between visual elements. It first selects relevant stimuli, then 
organizes it into forms, and finally relates these forms to knowledge from previous 
experience that enables it to recognize them as familiar objects with particular properties. 
All this is achieved almost instantly by way of PDP: through the simultaneous interaction 
of the brain's interconnecting neural network, the brain is constantly constructing 
hypotheses about "what's out there." The brain uses these hypotheses about what is seen 
to guide the body's response to it. This is what gives the visual system the intelligence to 
see beyond the retinal image. 
Gregory's 'Hypothesis-GeneraJor' Model of Visual Perception: [See Figure 6] 
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Richard Gregory proposed a model of visual perception as a hypothesis generator, 
which portrays perception as an intelligent guessing from limited sensory evidence to 
form descriptive and predictive hypotheses as to what may be "out there." As Gregory 
explains, " ... we may think of sensory stimulation as providing data for hypotheses 
concerning the state of the external world. The selected hypotheses, following this view, 
are perceptions."13 So perception involves betting on what ambiguous sense information 
means. In this model, the visual system interprets what our eyes sense ( "bottom-up " 
input from the senses) in light of what we know ( "top-down " knowledge from prior 
experience stored in memory), organizing and integrating both types of information 
according to certain "sideways" rules defined by the physiological properties of the 
mechanisms that mediate this process. Thus, the visual system "fills in" the gaps in 
incomplete sensory data and defines ambiguities based on what it can infer from the 
sensory signal, from its context, and from expectations based on prior experiences with 
such stimuli. It integrates these into a coherent perception by recognizing patterns in the 
existing data and in memory and extending them, and by selecting and amplifying certain 
information based on its emotional impact. Thus, the visual system quickly generates, 
and then tests, a useful "output" or perception that allows the brain to respond 
appropriately to the environment. 
Direct Versus Indirect Theories of Perception: 
Gregory's view is only one of two major theories of visual perception. Gregory is a 
chief proponent of the 'constructivist' approach, which emphasizes the importance of 
22 
'top-down ' influences (such as prior knowledge and expectations) on perception. In this 
view, the visual system actively analyzes a stimulus and constructs an indirect 
representation of it using prior knowledge and contextual cues as well as sensory data. 
The alternative theory of 'direct perception ' emphasizes the importance of" bottom-
up" sensory information in perception. The passive, holistic approach of direct 
perception contrasts with the active, analytical approach of the constructivists. 
According to the data-driven direct approach, advocated chiefly by psychologist James J. 
Gibson, the information sensed by the retina is all that is needed to perceive and 
understand the visual environment. Prior experience and higher-order inferences and 
associations are not necessary. This theory proposes that we are biologically tuned to 
sensory and contextual information, so we form perceptions in direct response to the 
external world. It suggests a kind of realism, in which meaningful perceptions are 
"picked up" from the real world rather than created as representations of it. 14 Patterns in 
the «ambient optic array" of light reaching the retina allow us to directly perceive stable 
relationships among object features and to determine depth and form without the aid of 
more complex cognitive processes. This approach applies knowledge of PDP processing 
to show how perception is based on patterns instantly revealed by the simultaneous 
interaction of neural networks in response to a visual stimulus. It proposes that meaning 
is derived from these immediately sensed relationships, rather than on the sequential 
construction of an indirect representation using information stored in memory. Gibson' s 
approach is also called the "ecological" model of perception, as it is concerned with how 
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perception occurs in the everyday world rather than in laboratory situations that provide 
less contextual information. 
While this paper incorporates both approaches, as we shall see shortly, it admittedly 
leans toward the constructivist viewpoint. This is supported by a substantial amount of 
evidence that favors the indirect approach. The sheer physiological complexity of the 
visual system suggests indirectness of vision and is therefore evidence for the 
constructivist theory. In addition, the direct view is criticized for its incomplete 
explanation of the role of prior experience with context. 15 For example, we read [Figure 
7] as "THE CAT," interpreting an ambiguous letter first as an 4 H' and then as an 4 A.' 
We have no difficulty differentiating the two, although there is no difference between the 
actual symbols that denote them. According to constructivists, the way we see these 
letters is based on our previous experience reading the words "The Cat." The letters to 
either side of the ambiguous letter serve as contextual cues that help us make sense of the 
ambiguous symbol. Our expectations as to what the ambiguous letter means significantly 
influence how we interpret it: we perceive first an "H'' then an "A," yet the ambiguous 
letters are identical in both instances. The direct theory of perception undermines the role 
of prior experience with these words and denies the top-down influence of expectations 
on interpretation. Many other visual illusions also serve as evidence for the indirect 
approach, as they reveal the processes the visual system uses to interpret visual stimuli to 
make perception meaningful. They undermine the perceptual processes that mediate 
between reality and our internal perception of it. These illusions are not explained by 
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theories of direct perception, which maintains that perception is direct and no 
interpretation is necessary. 
An extreme bottom-up theory of perception would not allow for any inferences 
based on past experience or knowledge, making us mindless, data-driven automatons 
(just as scientists' bottom-up empirical data have little meaning without artists' guiding 
framework). However, an extreme top-down theory of perception would also be 
inadequate, because undermining the importance of sensory data would make perception 
susceptible to gross inaccuracies. If we ignored the richness of sensory information and 
relied only on theory, we would be ethereal fantasists (just as artists' top-down theories 
derived from subjective introspection have little substance without scientific grounding). 
For example, if you are waiting to see a friend who you had arranged to meet at a 
particular place and time, but someone else happens to approach you, you might overlook 
the visual differences between the two and mistake this other person for the friend who 
you were expecting to see. 
Neither extreme viewpoint accurately explains perception, which involves the 
interaction of both bottom-up and top-down information. Perception is more complex 
than direct theorists suggest, yet it uses sensory data more efficiently than constructivists 
imagine. It is more useful to consider these theories to be complementary, as in the 
computational approach proposed by Marr. 
Marr's Three-Stage Model of Visual Perception: 
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Marr' s work with computer models of perception led him to propose a model of 
visual perception that integrates Gregory's indirect theory and elements of Gibson's 
direct theory. Marr's three stage model describes the major transformations that the 
visual system imposes on the two-dimensional array of light and color recorded by the 
retina in order to identify solid objects and their relative spatial locations. This retinal 
image is interpreted and transformed by certain perceptual processes into a coherent and 
meaningful three-dimensional perception, using inferences based on contextual cues and 
memory from prior experiences. 
1. First, the visual system distinguishes the major features of the "bottom-up" 
sensory information contained in the retinal image. When the visual cortex receives 
sensory information about the light reflected by a visual scene, it discerns and 
exaggerates contrasts in brightness and color that indicate the edges, comers, and major 
shape changes of objects. These discontinuities are translated into outlines to form a 
"primal sketclt" out of the points of light sensed by retinal receptors. 
2. In the second step, this primitive information is arranged into fundamental 
forms according to certain perceptual rules. Outlines are organized to represent the edges 
and surface contours of objects, generating a viewpoint-specific perception of depth. 
This and other more subtle characteristics of the retinal image, such as surface texture, 
are represented in the "21h-D sketch." This 2Y2-D sketch is perceived without calling on 
prior learning or experience. 
The way in which the visual system organizes and makes sense of basic information is 
biologically based and follows certain principles or "sideways rules" rules common to all 
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humans. For example, the way in which a form is separated from its background is based 
on brightness differences between the two. Areas of similar brightness are associated 
into forms and distinguished from areas of differing brightness. These principles of 
organization are termed Gestalt laws, after the Gestalt psychologists who studied 
extensively the way that the visual system combines primitive perceptual elements to 
produce whole fundamental forms. According to Gestalt theory, the relationships 
between the basic elements of these configurations are meaningful, so the whole entity is 
worth more than the sum of these parts. It is the PDP nature of visual processing that lets 
the brain 'see' these relationships and patterns in the arrangement of basic features and 
use them to organize visual features in a meaningful way. 
3. Finally, fundamental forms are given meaning through association with 
"top-down" knowledge stored in memory. This knowledge is accumulated through 
previous experiences with the similar objects in the environment and the contexts in 
which they appear. In this higher-order stage of cognition, objects are recognized and 
identified, and a three-dimensional mental nwdel of them is constructed. 
This representation of perceived reality is centered in the object itself, so it 
describes the spatial relationships between objects and the self independently of 
viewpoint. It contains more information than is presented by the eyes, such as knowledge 
of the shape of parts of an object that are not visible from this particular viewpoint. For 
instance, if we recognize an object as being a horse we perceive it to have four legs, even 
if one of them is obscured from our view at the moment. 
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Our perceptions also contain non-optical knowledge about what objects are, how 
they behave, what they may be used for and what they might do next. For example, when 
we see an object we perceive not only what it looks like, but also what it might feel like. 
We perceive, for instance, the weight of an object, and our muscles are automatically set 
to lift this weight. Gibson believes that perceived forms become meaningful through 
what they offer us as useful in our everyday experience. He calls these characteristics of 
objects "a.ffordances," which he defines as the attributes of objects that assert themselves 
to our consciousness because of their potential utility or danger. For example, we 
perceive chairs as objects we can sit on, and we perceive animal horns as objects that can 
hurt us. 
This type of information is critical for survival, as it helps us respond appropriately 
to properties of the environment that are not perceived by the senses. The mechanisms 
by which it is brought to bear on visual perception gave primitive humans a great 
evolutionary advantage. It enabled them to act more quickly by anticipating the 
immediate future and initiating muscle movement before making a conscious decision to 
act. 
Through the simultaneous interaction of systems in the neural net, visual perception 
accesses and applies knowledge about the world in a fraction of a second. If we had to 
cognitively decide how to respond before acting, the moment for action will have passed 
by the time we make a decision. This higher-order process involving the cerebral cortex 
also directs the fovea and our conscious attention to particular parts of the visual scene 
that interest us or that contain salient features (Gibsonian affordances). 16 
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The workings ofboth top down and bottom up processes in each ofMarr's three 
stages can be illustrated in the interpretation of this simple doodle. 17 [See Figure 8] 
First, retinal receptors receive information from the simple lines of the drawing and 
construct a primal sketch representing them. This signal is then transmitted to the brain, 
where the basic contours are distinguished. Certain features are then grouped together to 
form solid shapes that are distinguished from the background. Finally, all of the features 
are integrated into a meaningful whole. At this stage, our knowledge of the world (and of 
the additional information contained in the title) helps us see the drawing's intended 
meaning. We can then infer what the woman might look like from the other side (bent 
over with her head and hands drooping down), what she might do next (stand up), and 
what this scene means to you (should you offer her a hand?). 
Marr's three steps are also demonstrated by the way we perceive Figure 9. We see 
an ambiguous array of spots, and distinguish areas of differing spot density. We then 
arrange these discontinuities into lines and then into forms, such as that in the middle of 
the image, which we distinguish from the background. Our previous experience with 
seeing dogs helps us recognize the form in the center of the image as a dog, enabling us 
to organize the lines and forms more meaningfully_ Once we recognize the image as. a 
dog, we emphasize the lines that are relevant to this perception of the image. Our mental 
representation of the pictured dog has four legs, since dogs usually do, even though all 
four legs are not apparent in the original image. 
Emotion's Influence on Visual Perception: 
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Emotions are also believed to significantly influence the way in which sensory 
stimuli are processed. The existence of a top-down feedback loop between Gregory's 
hypothesis generator and the processes that translate the retinal image has been 
demonstrated by several clinical experiments. This loop gates the incoming sensory 
information according to signals from the amygdala, a structure involved in emotion and 
memory, and determines our attitude toward sensed stimulus even before this information 
reaches the cortex. "Neurons in the reticular core of the brain, which project throughout 
other parts of the brain, mediate the innate pleasures, preferences, and aversions that are 
revealed as the emotional and motivational basis for ' art' as well as 'life. '"18 In other 
words, emotions stem from the body's homeostasis-based needs and motivations. 
In order to ensure that the body gets what it needs to survive, such as food or a 
mate, regulatory brain systems of emotion produce neurotransmitters to modulate 
particular emotional states that affect the way we perceive and behave. The resultant 
emotions we feel toward a stimulus affect the way we interpret it in a way that makes us 
more likely to attend to it and to act in a way that fulfills the body's basic needs. For 
example, visual attention is tuned to need-related stimuli. When hungry, if the eyes sense 
a banana the emotion-modulating brain structures direct attention to the banana by 
increasing our arousal and attentiveness and influence the way these signals are 
interpreted in order to ensure that we find and eat the banana. This top-down feedback 
loop was also beneficial to primitive humans, so we inherited it thanks to natural 
selection. 
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2. The Universal and Biological Basis of Visual Perception 
Thus, the intelligent perception described in Marr and Gregory's models evolved 
from primitive organisms' basic visual systems, in which the 'eyes' initiated reflex 
behavior directly in response to certain stimuli in their environment. Over millions of 
years of evolution, the physiological structures of the human visual system became 
highly refmed to respond more effectively and efficiently to our environment. We are 
able to respond appropriately to many objects and situations upon first encounter because 
we inherited knowledge that has been proven to be useful by the process of natural 
selection. Natural selection benefits those with the most appropriate behavior,. who 
survive to hand on this useful knowledge through their genes. 
Since we all inherited the same neural physiology, we all process basic stimuli in 
the same way. The structure of all normal human eyes is identical, so the retinal images 
transmitted to the brain have the same properties. Just as the eye evolved to better "see" 
the environment, the corresponding neural network evolved to "interpret" its signals. 
Thus, in the initial stages of cortical analysis, we all process visual stimuli, or "see," in 
the same way. All humans, regardless of their particular culture, share a basic perceptual 
logic as it evolved in response to common aspects of the environment_ For example, all 
humans can identify objects by the light they reflect, distinguish them from their 
backgrounds, and determine their distances and directions ofmovement. 19 
Different impressions may arise at the final stage, when perception influenced by 
our memories and emotions, as these vary between individuals depending on their 
particular experiences. and current affective states. However, even the influences of 
31 
memory and emotion are biologically grounded. Not only the physiological structure of 
the brain but also its processing characteristics evolved through experience with a 
common environment. We share not only common structures involved in visual 
perception, but also a common way of processing what we see. Thus, even memory and 
emotion exert their influence on perception by way of common neural mechanisms and 
processes,. and are represented by the same type of electrochemical signals. While our 
specific memories and emotions may differ, memory and emotion affects what we see in 
the same way. Therefore, while the content being processed may differ, the way in which 
it processed is common to all humans. 
In fact, since there are broad areas of common experience among human beings, a 
significant amount of the memory that is brought to bear on perception is also common to 
all humans. This knowledge is learned through our experience with a common 
environment: nature's basic forms, including faces and three-dimensional space. Our 
brains have a common store of knowledge about forms, colors, shapes, juxtapositions, and 
how visual elements relate to each other. Thus, we all perceive these in the same way 
and attribute the same meanings to them. For example, we all interpret the lines of the 
primal sketch to be three-dimensional objects. 
Similarly, emotions stem from the human body's survival-related needs, which are 
physiologically based and common to all humans. Emotions are thus also 
physiologically based and common to all humans. Basic need-related visual stimuli in 
our shared environment produce similar emotional responses in all of us. These 
emotional responses helped primitive humans survive, so they were passed on through 
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natural selection to all of us_ So, we share not only the mechanisms by which emotions 
affect how we see, but also the particular emotions we feel when we see a certain visual 
stimulus. For example, we all feel anxious when we see an angry facial expression. 
The visual system developed to help us with primordial functions, such as seeing 
moving prey, avoiding dangerous objects like branches, finding food, procreating and 
raising children, understanding spatial relations, and making tools.20 The visual system 
we inherited was cultivated to perceive in a way that best served humans as they 
performed these tasks. We all use this same visual system today to seek gratification, 
avoid harm, and move through our three-dimensional world.. 
3. Visual Perception is Indirect 
Through evolution, direct control by external stimuli has been replaced by 
increasingly indirect representations of the environment. Unlike primitive organisms 
that were tyrannized by reflexes that made them respond instinctively to light, the human 
visual system constructs an intelligent perception of the environment on which we base 
our conscious decisions about how to act. The visual system as hypothesis-generator is 
not limited by the sensory data it receives. This makes visual perceptions more useful for 
determining appropriate behavior, as images are read in terms of significant properties of 
objects and their uses and meanings to us. 
Perception rather acts as a creative problem solver to fill in the gaps and define 
incomplete and ambiguous sensory information. Instead of directly reflecting the 
information contained in a visual scene, vision imaginatively interprets it to construct an 
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indirect representation of the world_ Vision fills in the gaps. with information that 
essentially doesn't exist, and defines ambiguities based on inferences that are not based 
on the visual scene alone. It does this according to certain innate rules or principles, 
which are universal as they are grounded in biological mechanisms. The hypothesis 
generator actively interprets the retinal image, seeking coherence by filling in gaps, 
selecting what it attends to, leaping to conclusions, finding meaning in patterns, linking 
through association, inferring relationships, and projecting tendencies into the future. 21 
As we perceive much more than is contained in the retinal image of a visual scene, we 
essentially "see" what is not actually there_ Perception is. therefore derived just as much 
from internally inferred meaning as it is from externally visible sensory input. As 
Jonathon Swift put it, "Vision is the art of seeing things invisible. "22 This paper attempts 
show how the visual system does this in order to "make the art of seeing visible" and 
illuminate the contents of the black box of vision. 23 
4~ Visual Language. 
This creative use of ambiguities is necessary for the interpretation and construction 
ofboth images and verbal language. Only humans can paint representations ofvisual 
scenes, and only humans have a structured language. 24 While verbal or written language 
is mediated.by a cacophony of vocal utterances or the peculiarly shaped letters on a page, 
the language of images is mediated by the array of reflected light that the retina perceives 
as colors and contrasts. It is the "deep structure" oflanguage, both verbal and visual, that 
contains its meaning. When we look at visual stimuli, our visual system perceives their 
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typical characteristics and the. relationships between them,. and uses these to make sense 
of the environment. Visual images are interpreted and represented in our minds 
according to a certain perceptual logic, which is based on the way the physiological 
structures of the visual system process visual information. 25 Perceptual logic is innate, 
Wliversal and holistic. It is applied intuitively and preconsciously. Barry explains, "The 
concept of image as "language" ... is meant to suggest a system that flows from 
perceptual process and speaks to us on a basic, intuitive, and emotional level derived 
from experience. As such, it reveals the major attributes associated with perceptual 
. . 1 ,26 pnnc1p es. 
The understanding and use oflanguage depends on grammatical rules (syntax). The 
meaningful structure and organization of visual elements is inherently perceived in the 
Gestalt arrangement of visual information. The visual system uses this 'grammar' of 
patterns and relationships to make sense of visual stimuli, and to organize them into 
meaningful mental representations of reality. 
Language also uses symbols to indirectly represent certain meanings and 
characteristics of things (semantics). 27 In the same way, visual elements in the retinal 
image and in art represent certain associated meanings, which are instantly retrieved 
from the memory of the viewer ass/he interprets the visual image. In this way, the PDP 
nature of the visual system makes it automatically perceive the symbolic and 
metaphorical meanings associated with visual stimuli and suggested by the relationships 
between them. For example, when we look at an object we instantly perceive its weight 
or what it might do next. Thus, the retinal image is symbolic,. as it suggests more 
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information than is explicitly contained in the. pattem of light it conveys. However, these 
symbols are not arbitrary or learned, but rather intuitively understood. We interpret their 
meaning using the innate perceptual logic that developed through experience with the real 
world. According to Barry, images hold a privileged position in relation to our innermost 
beings. "What visual images express can only be approximated by words, but never fully 
captured by them. Words represent an artificially imposed intellectual system removed 
from primal feeling; images plunge us into the depth of experience itself."28 
Thus, there is a sort of visual language based on the processes of physiological 
structures, whose innate syntax and semantics determine how we create. and interpret 
images. It is a language that is understood universally as it is biologically based. Its 
perceptual logic helps us make sense of the patterns of light captured by our eyes, 
enabling us to understand the images we see. Perceptual language mediates the way in 
which the general shapes apprehended by the eyes are mixed with motivation, memory, 
emotion and experience to form a gestalt, that is, a meaningful image that contains a story 
about the environment.29 Ann M.S. Barry writes: 
Selective perception, past experience, personal and cultural attitudes and 
values- all of these combine. in a variecy of ways to interpret and fill in 
perceptual stimuli to build a rationally and emotionally meaningful 
communication. The "language" of images as grounded in the grammar of 
perceptual process mediates between the self and the external world. 30 
The ability to understand this innate universal gramma.r:,. or "deep structure,." is what 
makes our perception intelligent. Its rules allow us to interpret the patches of color as 
being the shapes and spaces that we feel. These rules are implicit, and cannot be taught. 
Instead they are genetically predetermined and develop innately to associate our visual 
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and tactile experience_ While these rules are not explicitly stored in the brain,. they are 
implicit in the way perception works. In fact, these rules are so implicit that we are not 
even aware of their role in constructing our perceptions.31 Perceptual principles are so 
quickly and strongly applied to our interpretation of the reality, that we are fooled into 
believing that what we see is an accurate and objective representation of what we are 
looking at The indirect nature of perception is beneficial to survival in that human vision 
is not limited by the eyes' images. However, it can also be dangerous because it allows 
the visual system to produce fictions, making perception susceptible to distortion and 
manipulation_ For example,. the influences. of memory,. emotio~ and rules dis.tortand 
bias perception. 
5~ Preconscious Perception. 
While intelligent vision interprets changing, incomplete, and ambiguous retinal 
stimuli to construct a single coherent and useful hypothesis about the environment, we 
are blind to all alternative hypotheses. As Donald D. Hoffman explains, "This shows the 
power and problem of visual rules .... In. short, they permit us to see. But at the same 
time they blind us- to the countless possibilities we can never see because our rules 
forbid them. "32 The hypothesis-generator automatically uses these rules of vision to 
decide on a particular perception of the world, which is then made available for conscious 
contemplation.. However,. the alternative views. and the. processes involved in their 
interpretation remain outside our conscious awareness. It has taken the hard work of 
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dedicated researchers to uncover these rule~ which,. tantalizingly, we 'see' every time we 
open our eyes. 
Just as the eyes are capable of processing only a restricted amount of information, 
the brain has limited mental resources. The brain uses its limited resources judiciously 
by attending to only selected salient or interesting information out of the enormous 
amount of information available from sensations, thoughts. (cognitive processes) and 
memories. It also limits the amount of conscious processing it performs. While 
"attention" includes all of the information that is being actively manipulated, 
"consciousness" includes only that which the individual is aware of manipulating Th~ 
we can actively process sensory, cognitive, and remembered information without being 
aware of doing so. 
By processing this attended information preconsciously*, the visual system saves 
the brain's processing capacity for other tasks. While controlled. conscious processes are 
slow, sequential. and require intention and effort,. unconscious processes such as vision 
can be automatic. Automatic processes are also more efficient as they occur relatively 
quickly, easily, and in parallel, allowing us to respond more readily to the environment. 
1n this way,. by occurring outside our conscious awarenes~ intelligent vision is more 
efficient and beneficial for survival. 
Anthony Marcee3 developed a model showing how unconscious processes affect 
our perception of visual stimuli. He showed that the visual system is constantly operating 
outside of conscious awareness, making sense of the flow of sensory information using 
.. The terms preconscious, unconscious, and subconscious are interchangeable for the purposes of this paper. 
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perceptual 'grammar; and assimilating information from several sources. {including 
memory) to create a meaningful perception. 34 Once a suitable perceptual hypothesis is 
found, it is reported to consciousness as "being" certain objects in the environment. We 
are only consciously aware of this report, not the actual sensory data, the rejected 
hypotheses, or the processes used to derive the hypothesis. This is why we never actually 
see the retinal image recorded by our eyes .. This is also why we are unaware of exactly 
how the visual system transforms what we see. Helmholtz described perceptions as 
' . ·-~ 'fr d 35 unconsciOus Imerences om sensory ata: 
.. such objects are always imagined as being. present in the field of vision as 
would have to be there in order to produce the same impression on the 
nervous mechanism . . . The psychic activities that lead us to infer that there in 
front of us at a certain place there is a certain object of a certain character, are 
generally not conscious activities, but unconscious ones. In their result they 
are equivalent to a conclusion ... (Helmholtz; 1&66, trans. 1925, p.2-4)16 
We are generally unaware that what we see has been manipulated at all. This is largely 
because we all see things the same way, as we interpret sensory information according to 
the same unconsciously applied rules; we all "fill in the gaps" in the same way. We do 
not realize that we see things selectively, as we all select the same things to see and we 
all integrate them into a whole representation in the same. way.. The main aspect of the. 
visual system that hides its complex interpretation processes from our conscious 
awareness is the same one that makes it so remarkably useful: these processes create 
perceptions instantly and accurately. We thus experience the products of perception as 
direct or 'true' rather than as consciously mediated interpretations. So we do not realize 
that what we see is a biased. interpretation of reality, influenced by memory, emotion, and 
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perceptual distortions... In fact,. as we shall se~ it takes specially constructed illusions to 
reveal the innate tendencies of the visual system. 
Preconscious Perce:ptu.ol Processes Affect Behavior:. 
Although we are unaware of perception's interpretation processes and the bias they 
may introduce, they still influence how we think and behave. We base our responses to 
the environment on unconsciously formed hypotheses. In this way, to an extent our 
behavior lacks intentional controL As Gregory describes, "Given the slenderest clues to 
the nature of surrounding objects we identify them and act not so much according to what 
is directly sensed, but to what is believed."37 Unconscious perceptual processes bias our 
conscious perception of reality, and direct our behavior accordingly. These unconscious 
processes may affect both automatic and consciously controlled behaviors_ 
Routine (unconscious) behavior can be automatically initiated by unconsciously 
perceived stimuli, without the intervention of consciousness. We are not only unaware 
that what we see is unconsciously interpreted; we are also unaware that our behavior in 
response to it can be unconsciously controlled. Some automatic behaviors that were once 
controlled, but have become automatic througll extensive practice,. are controlled hy 
preconscious perception in this way. A real-world example of this is when we 
instinctively push the car's brake down when we see a red traffic light. In this case, the 
visual system directs attention to the. light,. interprets: to mean 'stop,' and signals. the 
muscles in the foot to push down on the brake. Our remarkable ability to analyze and 
respond to the world is so efficient and effective that it seems simple or even nonexistent. 
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We often take it for granted,. and consider our behavior to be no more than stimulus. and 
response. The process by which our eyes are continuously redirected to focus the fovea 
on salient stimuli is also unconscious, and usually acts in response to unconsciously 
perceived characteristics of the environment. 
The phenomenon of "blindsight" also illustrates the influence of unconscious. 
perception on automatic behavior. Patients with damaged visual cortices are blind on the 
opposite side of the lesion. Although they have no conscious awareness of visual 
sensations in this area, when they reach for an object presented in this area they are still 
able to accurately locate it and preadj.ust their hand to fit. its size and shape. Even 
blindsighted patients do not realize that their behavior occurs without conscious control, 
as they experience the movement of their hands as self-generated. 38 
Thus, despite the intelligence of our brains and visual systems, in some cases 
environmental stimuli can still directly initiate a behavioral response without requiring a 
conscious decision to do so. This automatic response to a visual stimulus is reminiscent 
of that of primitive organisms, in that our behavior is affected by processes that are not 
under our volitional control. Although human brains are performing much more complex 
operations,. these processes. remain. unconscious. so our stimulus-response behavior- is just 
as unintentional as that of these primitive organisms. The potential for unconscious 
influences inherent in visual interpretation to affect behavior unconsciously, and 
therefore unintentionally, makes real the fear of ancient Greek philosophers and the 
beliefs of radical behaviorists: visual stimuli can unconsciously control our behavior. It 
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brings us closer to their conception of human beings as. puppets on strings_ re3cting 
automatically to external stimuli. 
Conscious behavior is also influenced by unconsciously formed perceptual 
hypotheses. Our unconsciously formed hypotheses constitute our conscious subjective 
experience, which guides our behavior. For example, "priming" experiments have shown 
that unconsciously processed stimuli can facilitate the conscious processing of 
subsequently presented stimuli. Although subjects were never aware of seeing the 
stimuli before, they were able to pull information related to it from long-term memory 
much more readily than if it had not been processed unconsciously first.. The 
preconscious way in which we process images may also have subtle effects on conscious 
behavior. It may lead us to consider the stimulus in a certain light and form a certain 
conscious attitude towards it, an impression that may influence our judgments about it 
and the decisions we make about how to behave towards it. 
Every day we behave oblivious to the fact that we are basing our actions on biased 
information. While this usually works to our advantage by promoting behavior beneficial 
for survival (as in the traffic light example), it makes our perception and our behavior 
susceptible to manipulation that we cannot easily detect_ Visual information can be 
intentionally manipulated to distort the way we see the world, and thereby influence the 
way we behave toward it. In fact, now more than ever, it is. And, now more than ever, 
we are oblivious to its methods, just as we are oblivious to the ingenious way in which 
our own perceptual processes make sense of the environment. 
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IlL HOW PHYSIOLOGICAL PRINCIPLES OF PERCEPTION ARE USED BY 
ARTISTS AND ADVERTISERS 
1. Why a Conscious Understanding Of How Perceptions Are Preconsciously Formed 
Is Useful 
The subjective interpretation of the visual world that we experience as reality (and 
which we base our behavior on) is prone to distortion and susceptible to manipulation 
because it is indirect Yet we are unaware of this inherent bias. Our shared perceptual 
'grammar' is so innately applied to visual stimuli that we are oblivious to how it 
influences our perception of reality. Understanding how perceptual processes work 
requires extensive study and experimentation, but these findings can be very valuable. 
Scientists have discovered several physiological mechanisms that underlie and define the 
ways in which the brain preconsciously interprets visual reality. They have shown that 
perception is preconsciously influenced by the stimuli we select, the way we organize 
them, our attitude toward them, and the memories in light of which we interpret them. 
These influences constitute the perceptual logic by which we make sense of both retinal 
images and the images created by artists and advertisers. 
The visual system acts as an interface not only between mind and reality, but also 
between mind and mind. The universal perceptual logic that we use to make sense of the 
environment also allows us to communicate with others via images_ Artists use 
perceptual logic to 'encode' their conception of visual reality, as well as the abstract 
meanings and emotions associated with it, into symbolic pictures. Viewers can readily 
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interpret these pictures because they conform to an innately understood 'language of 
images,' which is grounded in universal physiological processes and common real-world 
experience. We are an image-driven society because images are such an intuitive method 
of communication. As Gibson states, "the most meaningful bridge between minds is a 
parallel to direct perception. "39 
Beauty certainly is within the mind of the beholder, in that art has a very cognitive 
basis. An understanding of how the images of art are processed will help us appreciate 
the techniques of artists. Artists intuitively use perceptual grammar to create images that 
appeal to us immediately and impactfully. Their innate understanding of visual grammar 
allows them to create compelling and realistic images, as the techniques that they use to 
represent their subjects on canvas resonate with the perceptual processes that viewers use 
to interpret reality. Just as most of our processing of real-world scenes occurs in our 
brains rather in our eyes, most of the artist's work occurs before his/her paint reaches his 
canvas. So while art has great beauty, as Gregory remarks,. "science adds another 
dimension of appreciation: understanding. ,,to 
Advertisers take advantage of their understanding of perceptual logic to manipulate 
the way we 'see' products and brands in advertising images and in reality, and thereby 
influence how we behave toward them. Advertisers who follow perceptual logic can 
create images that connect with their audiences and communicate more effectively. By 
manipulating this intuitively translated visual language, advertisers subconsciously 
influence how people interpret their advertising images and commercial messages. They 
take advantage of the way in which we perceive images. in order to sugges.t intended 
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meanings. and emotions. in the_ marketing messages. that clutter our visual environmen~ 
and to associate these meanings and emotions with a product or brand in viewers' minds. 
It may lead us to perceive a product or brand in a certain light, for example, thereby 
influencing our conscious attitude towards it. Thus, advertisers determine our overall 
impression of the product or brancL which may influence our judgments about it and the 
decisions we make about whether or not to buy it. The preconscious way in which we 
process advertising images has a subtle yet significant effect on conscious behavior. 
If we understand how visual stimuli are processed, we can intelligently analyze 
them instead of just passively absorbing them and accepting what we see to be. what is 
really 'out there.' Understanding how perception is influenced preconsciously can also 
help us develop a critical awareness of the way in which images attempt to manipulate us. 
Subliminal messages are effective mainly because they bypass our critical awareness. 
After thoroughly investigating subliminal communication for his article in the Journal of 
the Mind and Behavior, Robert Bomstein concludes, "the undetectability of subliminal 
stimuli may diminish their resistibility relative to other persuasion techniques.':>41 By 
enabling us to consciously detect its methods, an understanding of visual processing can 
help us guard against the bias. inherent in the way images are created. In order to avoid 
being irifluenced, one must be aware of the irifluence when it exerts its control. Until we 
learn to analyze visual information we shall remain ignorant not only of how we see, but 
also of what we see. 42 If we do not know how our perception of the world has been 
manipulatecL it is impossible for us to ascertain the real, objective nature of reality. If we 
can see how images have been biased, we can also consciously contemplate the 
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motivations behind such manipulations of reality and attain a deeper insight into how the 
world looks and works. In fact, it is foolish to remain oblivious to the way we see, 
because it affects the way we act. 
Images as Communication Devices: 
Artists and advertisers are both image-makers. They try to persuade viewers that 
their images are realistic reflections of reality, or at least honest statements about it. 
However, a picture of reality can never be a direct representation of it. Fabricated 
image~ whether paintings or photographs,. are indirect representations of visual reality. 
They are two-dimensional records of shading and color formed in response to real-world 
objects, just as retinal images are. The flatness of an image alone creates a gulf between 
reality and its depiction in the retina and on the artist's canvas. It creates an ambiguity 
that only perceptual processes,. using the viewer's experience and imagination, can 
overcome. "It is the artist's task to make us reject the first reality [the two-dimensional 
canvas covered in paint] while conveying the second [the scene represented in the 
painting] - so that we see his world, not mere patches of color and textures on a 
surface. ,,43 
Viewers translate pictures into a meaningful subjective experience ofthe object 
viewed. So what we 'see' when we look at a picture is actually an "imaginative 
projection of what it is like to be in such an environment," an impression of the visual 
scene created using perceptual logic and past experience. Just as the visual system 
employs perceptual logic to make sense of the two-dimensional retinal image,. viewers 
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use perceptual logic to interpret painted and printed images to recreate internal subjective 
experiences of the real-life scenes that they portray. Gombrich explains: 
... the roots of art lay not in imitation but in psychological projection. . .. what 
we see is a product of our imaginative projection of what it is like to be in 
such an environment. .. , and the amalgam of past experience and perceptual 
process allows us to interpret the shadows on the piece of paper appropriately . 
. . . The perceived similarity between the actual situation and the picture is 
more the result of the process by which we interpret them both, than from any 
true correspondence between the two.4,. 
The techniques artists use to interpret reality into a meaningful representation of it 
on canvas are based on the processes the brain uses to interpret the retinal image into a 
mental representation in the mind. In this way, they resonate with viewers' visual 
systems, as they represent reality in the same 'language' that viewers use to interpret it. 
As Barry notes, "In art, we see charneteristics implied by perceptual principles. ,,45 
Thus all images, including the retinal image, are symbolic, in that they suggest 
more information than is explicitly contained in their two-dimensional displays of light. 
We do not perceive real and created scenes as 'pictures' that directly reflect the optical 
appearance of the environment, but rather as an abstract mental conception of the objects 
they represent.. We use perceptual logic to interpret picture5y just as we use it to interpret 
retinal images, in order to construct our own useful, three-dimensional conception of 
what they represent. Perceptual logic preconsciously guides our interpretation of 
ambiguous images, helping us make sense of them in the following ways: 
• Perceptual logic helps the visual system· filter out redundant visual information and select 
stimuli that are relevant to our needs and interests. These stimuli are simplified and 
amplified in later processing. 
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• The visual system organizes visual stimuli according to the_ Gestalt relationships it 
perceives between them. 
• The need-related emotional response of the amygdala to visual stimuli preconsciously 
colors our perception of them, predisposing us to feel a certain attitude towards a scene or 
1mage. 
• The visual system interprets visual infonnation in light of previous experience stored in 
memory, giving perception greater meaning and predictive value. 
Thus, perceptual logic preconsciously influences how we perceive images and reality. It 
not only omits sense ~but it organizes what is left,. adds to it with inferences from 
past experiences and emotional significance based on needs. It determines how we 
perceive images, and how we form a meaningful overall Gestalt impression of the scenes 
they represent. Its active and intelligent processing allows us to see beyond the image to 
infer its symbolic meaning. Yet we are oblivious to its functioning. 
Artists, however, intuitively understand how perceptual logic unconsciously 
influences perception. Their understanding of how each influence contributes to the 
overall Gestalt impression of an image guides how they create images. Skilled artists 
create images.. that are s..ensitive to how they will be interpreted by viewers... They 
intuitively manipulate visual elements in light of how viewers will unconsciously 
perceive them and the relationships between them. In this way, the artist can recreate in 
the minds of viewers the subjective impression of a visual scene that s/he experienced 
when s1he was. looking at the actual scene. The artist's picture communicates not only 
the appearance of the scene, but also the meanings and emotions it evoked in his/her 
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min<.l Since these meanings. and emotions are represented visually according to 
perceptual language, they are easily, instantly, and universally compelling and 
understood. 
Barry explains that our perception of "the. nature. of the image. is. bath a formative 
process by which meaningfulness is achieved as well as a product of vision or thought by 
which the essential identity of a thing is grasped. ,,46 So while images are indirect 
representations of sensed reality, they are not arbitrary because their distortions reflect 
the characteristic perceptual logic of the human mind that developed to make sense of 
reality. Images thus represent an even more ' realistic ' version of the visual stimulus, as 
they mimic the experience of viewing the actual stimulus. T.S. Eliot believed that the 
specific images presented in poetry could be organized in such a way as to recreate in the 
reader the emotion originally experienced b.y the. poet. This representation captures. the. 
primal experience of viewing reality (including its latent emotion), which could be 
considered a more realistic version of reality than a direct representation of the light 
reflected by the visual scene. 
Artists manipulate visual images consciously and unconsciously. Just as we are not 
aware of using perceptual logic when we look at the world, artists might not be 
consciously aware of how they use them to represent reality in their work. The 
techniques of skilled artists intuitively conform to visual language, as they are 
particularly in tune. with the way the vis.ual. s.ys.tem sees. the. worl<.l Artists. who. have a 
' good eye' have an innate understanding of how visual perception works as they use the 
process of introspection to explore this black box. 
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Artists who might unconsciously apply perceptual logic by representing their 
mental conception of reality that has already been 'encoded.' Artists do not recreate the 
actual visual scene, but rather represent their subjective visual experience of it. The 
techniques artists use to interpret reality in a painting are thus based on the processes the 
brain used to interpret the retinal image the eyes sense into a mental representation of 
what the eyes are looking at. In this way, they resonate with viewers' visual systems, as 
they represent reality in the same 'language' that viewers use to interpret it 
Perceptual logic preconsciously influences the artist's perception of a real-world 
scene, thereby affecting how s/he then portrays it on canvas. Pictures are inevitably 
indirect representations of reality, as they are based on the artist's subjective perception 
of a visual scene rather than on the scene itself Artists unconsciously incorporate bias in 
their work even when they try to accurately depict a visual scene, just as the indirect 
nature of perception inherently involves bias. For example, artists have to select which 
aspects of a scene or subject to portray, and then represent them in a certain light based 
on the way the they perceive them in reality. In this way, the artist's picture is affected 
by the meanings and emotions s/he associates with the real-life subject. It is based on the 
artist's own indirect perception of reality, an interpretation constructed according to the 
artist's own perceptual logic, attitudes, and past experiences. These meanings and 
emotions preconsciously affect his/her subjective perception of the subject in reality, so 
they will inevitably determine how he portrays it in his work. These 'once-processed' 
representations of reality are biased, as they are influenced by the artist's subjective 
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interpretation of reality. They portray what the artist's brain • sees,' not what his/her eyes 
see. 
Although some artists' images of reality may not seem to reflect the actual visual 
appearance of a subject, they might represent a more meaningful interpretation of them. 
Pictures represent reality at different levels of abstraction. They reflect our mental 
representations of reality, which become more indirect and abstract as they progress 
through different stages of processing. Such abstract art 'feels' realistic as it imitates the 
stages of perceptual representation in the viewer's brain to form the same subjective 
experience of the subject that the artist felt when viewing it in real life. 
Images that have been pre-processed or partially interpreted by the artist suggest 
meaning beyond the optical information they present to our eyes. They are painted in 
such a way as to suggest and recreate the subjective experience of the artist. They guide 
us to this particular interpretation of the image and its subject, predisposing us to 
conclude certain things about the subject and maybe even to think about the subject in a 
certain way if we encounter it in real life. Artists who have a 'good eye' convince 
viewers that their pictures are realistic representations of reality in the same way that our 
hypothesis-generating brain convinces us that the hypothesis that we 'see' is a realistic 
perception of what's 'out there.' Thus, our perception of pictures is prone to 
manipulation because the way we see the world is susceptible to such manipulation. 
Artists And Advertisers Use Perceptual Logic To Persuade Viewers: 
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Artists can use their understanding of perceptual logic in a conscious effort to 
persuade people. They can suggest certain meanings and associations in viewers' minds 
to recreate in them the subjective experience of seeing a subject. Skilled artists 
intuitively translate meaning derived from their own impression of a subject into a visual 
image, using the same perceptual 'language' that viewers will intuitively use to translate 
this image into a meaningful impression of the real-life subject in their minds. They 
communicate meaning by bridging the gap between minds via the eye. This is key to 
advertising. It is why good advertisements are created by good artists, artists who have 
to make a living by selling a client's product. 
It is an advertiser's job to create images that provoke a favorable interpretation of a 
product or brand in the minds of their audience. Effective advertisements portray a 
product or brand in a favorable way, in light of deliberately suggested meanings and 
emotions associated with the product. By representing the product in a certain light, 
advertisers unconsciously make viewers see the product in this light and therefore think 
about it accordingly. Eventually, over time, this influences how they behave toward the 
product in reality. This is how advertising images ultimately stimulate purchase 
behavior. 
Art and advertisements that resonate with perceptual processes, and therefore 
'speak' to us in the language of perceptual logic, communicate meaning and emotion 
more efficiently and effectively. They are intuitively interpreted by viewers, so their 
meanings are understood more immediately. They connect to people on a primal level, 
tapping into the interpretation process and involving viewers' own visual systems in the 
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creation of meaning, thereby giving their messages much more impact. Because artists' 
images intuitively resonate with a universally shared, biologically based 'way of seeing,' 
they are compelling to a universal audience, and their influence is widened beyond a 
narrow culturally defined target audience. 
Differences Between Art and Advertising: 
The underlying difference between art and advertising images is the purpose for 
which they were created, and therefore their effects on viewers. Artists are naturally 
skilled at creating images that are compelling as they connect to viewers by ' speaking' 
the same perceptual language as they do. Artists are motivated by aesthetic appreciation 
and expression, so they create images that are compelling in that they are beautiful or 
evoke poignant feelings in the minds of viewers. They also create images of self-
expression that communicate their attitude toward a subject or a metaphorical statement 
about their view of reality. Art is usually open to a variety of interpretations, so that each 
viewer can interpret its meaning in his/her own way. 
Advertisers need to manipulate perceptual logic to compel people in a specific way. 
They need to make particular consumers experience a particular impression, whose 
specific meanings and emotions define or complement the brand's 'image.' Advertisers 
create advertising images that effectively endow a client's brand with meaning and 
emotion that might not characterize their response to the product in reality. They create 
these images by consciously manipulating perceptual logic to influence the way viewers 
perceive the product featured in the advertisement, and ultimately the way they perceive 
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it and behave toward it in reality. Advertisers thus aim to persuade and motivate people. 
As Mark Sullivan recounts: 
Mark Fenske said advertising is the world's most powerful art form. Well, 
Picasso was great, but I've never looked at one of his paintings and then 
walked off and did something Pablo wanted me to. Advertising, like no other 
form of creative communication, has the power to affect what people do. It 
works. 47 
Artists attempt to capture reality on the 2D surface on their canvas. Artists attempt 
to reproduce reality, be it the retinal image reflected by the real scene or the more 
subjective Gestalt experience of being in the presence of the real scene. The 'reality' the 
artist replicates is not necessarily objective or true for everyone, but it is true for the 
artist. Artists can even portray an overtly subjective view of the world can use 
unconscious techniques to do so, as the way they feel about something inevitably affects 
how they represent it. To the artist, this distortion actually makes the picture more 
'realistic,' as it is a more accurate reflection of his/her own subjective experience. This 
impression captures not only the stimuli presented by the scene, but also the artist's prior 
memories and motivations that came into play when he viewed the scene and represented 
it on canvas. 
Advertisers, however, might not necessarily feel this way about the product they 
need to portray, so they may not be able to intuitively color their images of it in a way 
that reflects these intended meanings and emotions. In order to do so they may either 
have to make themselves feel that way during the creative process by immersing 
themselves in the product, or otherwise learn to use these perceptual techniques 
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consciously. In order to do so, a conscious understanding of the physiological principles 
behind these techniques would be helpful. 
Subliminal Versus Preconscious Advertising: 
In the past, much hype has been generated concerning the power of subliminal 
perception. Perhaps the most famous claim was made in 1957 by market researcher 
James Vicary. He declared that he had flashed the message "Eat popcorn and drink 
Coca-Cola" to 45,699 movie patrons over a six week period. The message was allegedly 
flashed for 3/1000 of a second once every 5 seconds, so the exposures were too short to 
be consciously perceived However, Vi cary claimed that popcorn sales rose 57.7 percent 
and Coca-Cola sales rose 18.1 %. 48 
Vicary's claims caused public outrage and frightened people by making them think 
that their behavior could be subconsciously controlled. However, Vi cary's claims have 
since been refuted due to faulty experimental techniques and contradictory evidence from 
further studies. Subliminal messages are not dramatically flashed to unsuspecting 
audiences, who are then struck by a sudden and uncontrollable compulsion to buy a 
particular product against their will. Unconsciously perceived stimuli have been found to 
exert only a subtle influence on purchase behavior. However, over time, the consistent 
and pervasive use of subconscious communication (of the kind outlined by this paper) 
shapes the way we see things, including products and brands. Thus, these techniques are 
still very useful in propaganda messages and in creating brand images. 
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Images of Art and Advertising as Gestalt Impressions: 
Artists intuitively communicate their subjective experience of reality by 
unconsciously appealing to each type of influence exerted on the hypothesis formed: 
bottom-up stimuli, sideways processing rules, top-down expectations based on memory 
from prior experience, and the top-down emotional loop. Barry writes, 
The power of each image .. . may be seen as composed of a number of 
psychological implications related to various content factors- color, lighting, 
angle, focus, size, distance, shape, texture, and tone. Each separate element 
has its own impact, and in combination, these factors ultimately create a 
whole mindset that affects each part, just as each part affects the whole. 49 
Artists and advertisers who understand perceptual logic can affect the way we 'see' their 
images by manipulating how we unconsciously select visual elements, organize them, 
and fill in the gaps between them. Selective perception, personal or cultural attitudes and 
motivations, and previous experience all influence the way the artist interprets these 
stimuli to create a 'realistic' representation of reality on canvas, as well as the way the 
viewer translates the artist's picture into a meaningful mental representation of the 
subject portrayed. By using perceptual logic to encode their subjective experience of 
viewing a subject, artists make it easy for viewers to decode their picture to recreate the 
original viewing experience. In this way, artists intuitively induce the visual system of 
the viewer to construct a particular conception of the subject portrayed. In other words, 
they make us 'see' things in a certain way by playing on the way we all naturally see 
things. 
When we look at a branded product, we see much more than its optical, and even its 
practical, qualities. We sense an overall impression of it that has been carefully and 
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deliberately molded by advertisers through a process called branding. In today's mass-
market economy, products have become so similar to each other that the only 
differentiating feature many manufacturers can use to give their products a competitive 
advantage is brand name. Through persistent and pervasive integrated marketing efforts, 
advertisers exploit the properties of perceptual logic to make us 'see' products and brands 
in a certain way. They use the techniques of skilled artists to create advertising images 
that provoke an intended attitude and suggest an intended meaning to form a particular 
overall impression of the advertisement and of the brand in the minds of consumers. The 
suggested meaning and emotional significance are associated with the undifferentiated 
product. Unconsciously and over time, they contribute to the consumer's decision about 
how to behave towards the product. 
In this way, the preconscious way in which we process advertising images has a 
subtle yet important effect on our conscious behavior. Advertising exploits perceptual 
processes to give us a certain impression of a brand, associating it with certain meanings 
and emotions. When we later see the product, as we walk down the supermarket aisle for 
instance, we perceive it in light of the meanings and emotions associated with the brand. 
The sight of a well-known brand name immediately conjures a certain impression in our 
minds, affecting how consciously we think and feel about it. We may feel an emotional 
connection to the brand (like bikers do to Harley Davidson); we may trust it more (like 
we trust Tylenol to ease our headaches); we may perceive its status value (Mercedes-
Benz); and we may associate it with a particular product benefit (like Volvo and safety). 
This may influence our conscious judgments about whether or not to purchase the 
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product. These processes occur, for the most part, outside our conscious awareness, so 
they influence our behavior even though we deny that advertising affects us. 
The following section describes certain perceptual principles and explains how 
artists have developed techniques that match the processes of the visual system and 
therefore suggest realistic experiences of reality in the minds of viewers. Artists have 
also explored and exploited these properties to produce compelling and novel effects, 
even before scientists have investigated them. 50 Examples of artistic techniques that 
resonate with perceptual processes demonstrate how artists have used perceptual logic in 
their work to influence the viewer's impression of a subject. An objective understanding 
of perceptual logic and how it is rooted in physiology gives these techniques a universal 
significance and veritable basis. It suggests how advertisers can take advantage of 
perceptual logic when creating their images in order to shape an intended impression in 
the mind of the consumer by preconsciously influencing how they form their gestalt 
impression of a brand. 
2. ORGANIZATION: Gestalt Laws and Perceptual Logic 
The perceptual logic by which the selected elements of perception are organized is 
the syntax of visual language. It entails the rules according to which visual stimuli are 
perceived to form meaningful internal representations of reality. By following the same 
rules the visual system uses to translate reality into a meaningful mental representation, 
skilled artists translate the reality they perceive into representations on canvas that are 
impactful and easily understood by viewers. While these rules are applied unconsciously, 
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they are fundamental to an understanding of art and visual perception as they determine 
the way we see and portray reality. As such, perceptual logic is of great interest to 
advertisers who aim to portray real-life products/brands in a certain way in order to 
influence how they are seen by consumers. 
Perception involves discerning the optical characteristics of a stimulus and 
combining them with motivation and experience to form a gestalt, that is, a meaningful 
perception that contains a story. Thus, when we look at an object, we do not 'see' the 
actual appearance of the object, but rather a hypothesis about it formed by selecting 
certain relevant visual elements, discerning their relationships to other objects in the 
visual field, and interpreting them in light of our attitudes and expectations about them 
and how they relate to us. What we 'see' is therefore an overall impression of the object. 
This impression contains much more meaningful information about the object than its 
mere optical appearance, but at the same time it is an indirect, subjective representation 
that distorts our view of reality. 
Perceptual 'grammar' dictates how the brain perceives visual stimuli: how they are 
selected from the chaotic array of light sensed by the eyes, then interpreted in light of 
top-down knowledge, and fmally integrated into a meaningful and useful impression. We 
use it to combine sensory information with our vast knowledge of the world to form 
inferences about sensed reality that give perception meaning and structure beyond what 
the eyes detect. It is based on the ability of the brain to detect patterns and perceive 
meaningful relationships between stimuli, which is made possible by its PDP nature of 
processing. The brain can also extend perceived patterns in past experience to apply to 
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similar situations in the future in order to predict what is likely to occur. Thus, perceptual 
logic is what underlies the intelligence of the visual system, allowing us to ' see' more 
than the optical appearance of reality. Gestalt psychologists first introduced and analyzed 
this characteristic method of perceptual processing and believed it to be fundamental to 
understanding how the brain organizes information. 
Gestalt psychologists first focused on relationship as the key to meaning, explains 
Barry. 51 They believed that the meaning of each piece of visual information depended on 
its relationship to other information in the visual scene. Their theory suggests that the 
visual system detects meaningful patterns in the relationships between elements of sensed 
and stored visual information, which it uses to organize these stimuli in a way that is 
more meaningful and more useful for survival. They proposed several principles or laws 
of perceptual organization, by which the visual system distinguishes and integrates 
elements to form different entities and creates wholes out of perceptual parts. The 
primary principles of organization are proximity, similarity, symmetry, closure, and good 
continuation. They are particularly useful for describing how we group objects, or parts 
of objects, perceptually to form integral wholes. "Linking features" are used to organize 
visual elements, such as the spots of light in the retinal image, into discrete objects, such 
as lines and basic features. 
The Law of Pragnanz states that we tend to perceive any given array of visual 
information in a way that most simply organizes the disparate elements into a stable and 
coherent form, instead of as a disorganized jumble of unintelligible sensations. This 
explains why the visual system seeks to simplify the rush of sensory input that the retinal 
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image presents by translating it into the outlines and then the fundamental forms of 
objects, and eventually to integrate them with information from past experience in order 
to define their three-dimensional shapes and meanings. This tendency to see objects 
instead of images makes perception more useful for survival, which is why we have 
inherited this intelligent visual system. 
The visual system uses these gestalt principles to infer information about the visual 
scene that is not contained explicitly in its optical appearance, by detecting patterns in 
sensed and stored information about the environment, and then extending these patterns 
to fill in perceptual gaps and defme ambiguities in sensed visual stimuli. It makes the 
"whole" impression of a visual subject that is constructed by the hypothesis-generator 
more meaningful than the sum of its inputs (top-down and bottom-up information). 
Several illusions demonstrate how these gestalt laws are used to construct forms out 
of the pattern of retinal stimulation sensed by the eyes. 
According to the principle of proximity, the visual system tends to perceptually 
group together objects that are located near each other. For example, we do not see 
Figures 10 a&b as just square patterns of dots, but rather as a series of columns or rows 
of dots, respectively. This is because we associate features that are close together. For 
this same reason, we are more likely to associate lines that are close together and see 
them as pairs rather than as individual lines [Figure 10c]. 
The principle of similarity associated similar features, so we see the evenly spaced 
elements of Figure 1 Od as alternating columns of circles and squares. The tendency to 
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group objects with similar features, such as shape and color, has been used by artists to 
organize a viewer's perception of an object. .. . 
According to the principle of good continuity, objects that seem to flow "naturally" 
tend to be seen as belonging together, as our eyes ' go with the flow. ' This property of 
vision may have developed in response to the need to predict trajectories of movement in 
order to avoid, for example, falling objects such as spears. 52 The principle makes us 
prefer contours based on smooth continuity over those with abrupt changes in direction. 
In Figure 1 Oe we are more likely to see lines a-b and c-d crossing than to see lines a-d 
and c-b. 
The related principle of closure expresses our tendency to see figures as unitary, 
enclosed wholes. For example, if Figure lOfwas momentarily projected, we would be 
certain it was an enclosed circled. The principle of closure explains how we use top-
down knowledge to see Figure 1 Og as a composite picture of a knight on a horse, not as 
the series of unconnected shapes that are optically apparent. When we recognize the 
object based on prior experience, its components become meaningful and are integrated 
into the closed figure that we perceive it to be. More basic, closed figures seem "better" 
or "stronger," and are more psychologically salient as they are more relevant to our 
survival. 53 Open lines are combined to form the rectangles in Figure 1 Oh, which are more 
' significant' as they are more basic, closed forms, just as we integrate the ambiguous 
outline of the primal sketch into the more useful, basic shapes of objects. 
We all share the same perceptual logic, which is grounded in the basic structures 
and functions of the brain. Vision derives its processing characteristics from the brain's 
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PDP nature of processing, in whi.ch patterns are detected and information is instantly 
integrated by the simultaneous stimulation of neurons in an interconnected neural net A 
unified perception or understanding of a visual scene is formed by the temporal 
synchrony of the brain, which integrates the information processed at different stages and 
in different specialized parts. In this way, the nature of this interactive whole and the 
synergy created by PDP define its outputs, just as they define the hypotheses generated 
by the visual system. 
The gestalt way of organizing visual information compels us to 'see' the world in a 
certain predetermined way. We experience the physical world via a process that is 
attuned to certain elementary patterns, a perceptual logic which we use unconsciously 
and automatically to make our perceptions more coherent, meaningful, and relevant to 
our needs. This intelligent nature of visual processing is why we inherited this visual 
system through natural selection. We all naturally 'see' the world in the same way, as we 
all interpret it using the same universal processes. We all associate or group similar and 
nearby visual elements and distinguish them from dissimilar and farther stimuli; we all 
perceive patterns or stories in images and assume they continue; and we all prefer simple, 
enclosed, stable and coherent forms, so we tend to perceive them as such and are 
disturbed when this is not the case. 
By perceiving the sensed optical appearance of external reality according to these 
innate rules, perceptual logic makes vision susceptible to maniptdation by artists and 
advertisers. Many images rely on gestalt principles for their effect and meaning. 
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Artists and advertisers often influence how viewers subconsciously organize visual 
elements by manipulating their apparent similarity or the spatial relationships between 
them. For instance, advertisers portray products close to appealing objects so that 
viewers will unconsciously associate so that viewers will associate not only their optical 
characteristics, but also their more abstract qualities. A bottle of perfume might be 
shown next to a lily to suggest the elegance and cleanliness of its scent. The successive 
frames of a film are associated into a coherent impression because of their temporal 
proximity, just as we interpret our retinal 'snapshots ' as a stable and coherent 
representation of a scene. Film frames are also often interpreted as an ongoing story 
(according to the principle of good continuation), in which succeeding frames are 
sometimes attributed a cause-and-effect relationship even if they have little situational 
relevance in reality. Television commercials usually play on this perceptual tendency. 
Clips of a product shot in a studio might be interspersed with clips of young people 
having fun at the beach, thereby subconsciously suggesting to viewers that the product 
will make them feel younger and have more fun. 
While we may not come to these conclusions consciously, we do preconsciously. 
Over time, the associations may influence how we consciously think about a product. 
The unconscious processes of integration enables us to perceive selected visual elements 
as a coherent whole, so we are unaware of visual information that was not selected. 
Media's representation of reality is biased in this way so as to focus on only the positive 
aspects of a product or to portray a news outlet's version of the truth. 
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Artists and advertisers also use perceptual logic to attract attention to visual 
elements or objects that disrupt the stable, regular gestalt of a visual scene that we 
intrinsically crave. They create unstable gestalts that make us feel uneasy and motivate 
us to find the source of tension and correct it to restore stability. If something seems out 
of place in an image because, for example, appearance is distorted or it does not fit the 
context, we consciously examine the dissonant visual element to determine what is wrong 
with it and how it can be fixed. 
3. BOTTOM-UP 
Selection and Omission -Perception Is Selective, But We Experience It As Whole: 
The first and one of the most important tasks of the intelligent visual system is to 
select information that is relevant to survival, and emphasize it to form a useful 
perception of the environment. As the eye cannot capture detailed visual information 
about an entire visual scene from all angles at once, and the visual system cannot process 
all of this information, the visual system has to select particular aspects of the visual 
scene to attend to. It selects relevant elements of the visual scene in a series of retinal 
'snapshots' that together represent the real visual scene. We integrate them according to 
perceptual logic to form a coherent perception that we experience as whole. Thus, our 
retinal image is not a direct reflection of reality but rather an indirect representation of it, 
in that it portrays only a selected portion of the visual stimulus. 
Artists are also limited by the size and flatness of their static canvas. Their images 
can only portray a selected portion of a visual scene in detail, and they can usually only 
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show it from one angle at one instant. Thus, like perception, all art is inevitably an 
indirect representation of reality, as the artist has to select which aspects of reality to 
portray and emphasize. Even a photograph is not a direct reflection of reality, just as the 
eye is not a camera. While a photograph may accurately represent the pattern of light 
reflected by a real scene, it is still an indirect representation of the scene because the 
photographer has to select (consciously or unconsciously) which aspects of the scene to 
include. Based on his attitude toward the scene and his prior experience with its subjects, 
the photographer has to decide which part of reality to photograph, which angle to shoot 
it from, how to frame the picture, and what elements of the scene to focus on. All these 
decisions influence the viewer's impression of the scene represented in the photograph. 
The artist's selection of visual elements depends on which aspects of the visual 
scene they consider relevant. What is relevant to the artist depends on both his individual 
interests and intentions as well as on those common to all humans. These influence how 
the artist represents reality on canvas, and therefore how the viewer interprets it to form a 
meaningful conception of reality in his/her mind. 
Yet viewers see the artist's selected visual elements as a complete representation of 
reality, just as our retinal snapshots seem to portray a whole and coherent view of reality. 
What we see when we look at pictures is interpreted in the same way we see when we 
look at reality. The selected pieces of visual information contained in both cases are 
integrated by the visual system to form a composite image of a scene. Thus, although our 
view of reality is selective, we experience it as whole and are unaware of its limitations, 
because the brain interprets it to provide us a picture of the world that is complete and 
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relevant to our biological needs. In the same way, we don't think about art as being a 
selective picture of reality if it also emphasizes relevant aspects of the world and lets our 
brains translate them into a complete and meaningful representation. 
Often the artist determines the same aspects of the visual scene to be relevant that 
the viewer would have, as this decision is influenced by common, often preconscious 
characteristics of the visual system. Artists intuitively represent reality in the same way 
that we perceive it, so we can easily interpret pictures as real scenes. Just as we assume 
that what we see is all we need to see (because we are not aware of having to choose 
what to look at), we assume that mediated images show us the most relevant aspects of 
reality. The video medium reflects the choppy, selective characteristic of the saccadic 
movements of our eyes. For example, video typically cuts quickly between shots of the 
faces and hands of two people having a conversation, just as the eye darts between these 
features when we watch someone speaking. Yet we can intuitively interpret these shots 
to be a single, flowing sequence of events, just as we see the world. In this way, 
filmmakers mimic the way we see the world to create more realistic video images. 
However, advertisers deliberately select which shots to include in a commercial in order 
to make us see a particular aspect or version of reality. We assume that we are seeing the 
most important features, so we do not pay attention to what we do not select We have 
come to passively assume that the features emphasized by all mediated images are the 
most important aspects of the real scenes or subjects that they show. 
So what is selected unconsciously affects how we perceive the subject of perception 
or art, by defining how we how the visual system will organize and 'fill in' between these 
67 
selected 'snapshots' or visual elements. Selection ultimately defines our overall 
impression and subjective experience of the subject or scene. In this way, advertisers 
make us attribute importance to the aspects of a product or brand that they want us to, 
preconsciously influencing our conception of a product or brand. This is illustrated on a 
more abstract level by television news reports, which communicate a biased account of 
reality by representing it with a small selection of elements. Aided by the flowing 
narration of the reporter, we interpret the choppy story to build a conception of the whole 
event and an attitude toward it in our minds. This impression of the event may influence 
how we behave to related subjects in reality. 
Universal Determinants of Visual Attention: 
There are certain universal biological principles that determine which aspects of a 
visual image are attended to and selected. Over the course of evolution, the visual system 
has become biologically tuned to certain relevant aspects of the environment (Gibson's 
affordances ). These primitive visual stimuli are selected for further processing, which 
emphasizes them in our final mental impression. It is only after this first stage of 
processing light and analyzing basic features that objects are identified and their meaning 
is extracted. These visual features are particularly compelling as they are relevant to our 
basic survival-related needs, and we are biologically tuned to them because primitive 
humans with visual systems that had developed to respond to them were better suited for 
survival. 
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Visual attention is especially tuned to change, as this is what usually signals 
relevant stimuli. Thus, our visual attention is attracted by contrast and movement, which 
distract from the stable, regular whole of the Gestalt impression. Primitive humans 
benefited from this because, for example, it made them aware ofthe movement ofprey or 
threatening objects in the environment, or alerted them to changes in brightness that 
signaled the edges of objects. Vision is also attracted by particular innately relevant 
objects, such as human faces and hands and horizontal and vertical lines, as these are 
characteristic of the common environment we have become biologically equipped to deal 
with. 
Simplification and Amplification of Relevant Stimuli: 
The visual system reduces the chaotic retinal image to its relevant characteristics, 
such as the brightness contrast that signals the edges of objects. It then emphasizes and 
integrates these features into simpler and more meaningful lines and elementary forms 
using perceptual logic. Artists and advertisers also emphasize relevant visual elements to 
attract attention and generate impact, and reduce their images to their elementary 
components in order to communicate more efficiently. 
In the initial stages of perceptual processing, the visual system directs attention to 
need-related stimuli and prepares them for further perceptual analysis. Contrast and 
movement in the periphery are detected by the magno-cellular system, whose rods are 
particularly suited to sensing brightness and movement. The magno-cellular system then 
directs the fovea to these stimuli for further analysis by the parvo-cellular system, which 
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emphasizes these features of the environment by elaborating on them in higher-order 
processing. It discriminales and exaggerates lines to represent edges, and reduces the 
chaotic array of retinal stimulation to elementary forms, shapes, and features. In this 
way, the mental representation of reality becomes more meaningful by enhancing the 
most useful aspects of the sensory information. 
In Marr' s first stage of visual processing, for example, the retinal image is 
transformed from a chaotic array of spots of varying brightness and color into a primal 
sketch that outlines the edges of objects. The visual system accomplishes this by 
detecting and exaggerating the change in brightness in the retinal stimulation that 
typically represents the edge of an object. Our ability to detect lines in the spots of retinal 
stimulation is therefore based on the gestalt principle of similarity, as we do so by 
unifying areas of similar brightness and segregating them from areas of dissimilar 
brightness. The visual system u~e-s Ge~talt principles to reduce visual stimuli to basic 
elements by grouping similar elements and differentiating them from dissimilar elements. 
By selecting and emphasizing this useful feature of the retinal image to produce lines, the 
visual system reduces points of light into a more meaningful representation of the 
environment that is more relevant for our uses. It is central to the eye's ability to separate 
regions, which represent objects, from each other by contours. 
The process called 'lateral inhibition' underlies this function. It occurs in the cells 
of the retina, which strengthen and inhibit sensory signals as they integrate them for 
further cortical processing. The visual system reduces the response of a ganglion cell to 
light if a neighboring cell is also stimulated by light. In this way, the eye enhances the 
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changes in brightness, or contrast, that occur at the edges of areas of brightness, and 
minimizes the response to areas of constant brightness. This is illustrated Mach bands, 
which were developed to study the eye's ability to detect lines. [See Figure 11] 
Although the bars are shaded with a consistent intensity of gray, the edge of a bar seems 
darker when placed next to a lighter bar - and the edge of the adjacent lighter bar seems 
darker. The actual and apparent intensities of the bands are graphed in Figure 12 . This 
demonstrates how the eye exaggerates the contrast between the bars to emphasize the line 
formed by their edges. So what we see is not what is physically present, but rather a 
more useful version of it in which important features are exaggerated. 
This process enhances lines or contours, which are important to survival (and 
therefore to vision and art) but are not readily apparent in the retinal image. Even though 
lines are blurred when they pass through the cornea and the liquid medium of the eye, we 
see them easily because our brains evolved to process these visual signals. We even see 
lines where they don't exist. In the drawing of two zebras shown in Figure 13, we see a 
line between the zebras that does not actually exist but is rather inferred by perceptual 
logic. 
Our tendency to see figures as unitary, enclosed wholes is based on the gestalt 
principle of closure, and reflects the Law ofPragnantz by reducing a complex array of 
sensed retinal data into a simpler conception of whole, basic forms. Reducing the retinal 
image to these most useful fundamental elements using perceptual logic gives perception 
greater meaning while limiting the amount of information to be processed, thereby 
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making perception more effective and at the same time more efficient. This is also what 
artists also strive to do. 
Artists intuitively reduce a visual scene to its most elementary and compelling 
features according to perceptual logic. They mimic perceptual logic, defined by gestalt 
theorists as "the unconscious and automatic processes at work to organize sensation into 
experience, suggesting that the process of compression and reduction of visual 
information pares perceptual elements to their simplest, most efficient form. "54 By 
reducing a visual scene to these basic features in pictures, artists simplify the stimulus so 
its salient characteristics can represented more efficiently on canvas and interpreted more 
efficiently by viewer's visual systems. Thus, artists' images, like our mental 
representations, are more effective and efficient as they are represented in a more 
meaningful, yet more abstract form. As these pictures were translated from reality using 
perceptual logic, viewers can understand these simplified, half-processed representations 
to construct an even more meaningful subjective experience of the subject portrayed just 
as easily as they would a more realistic looking image. 
Abstract artists have even emphasized these forms over narrative content. Artists 
like Mondrian and Kandinsky attempted to identify the elementary features of stimuli that 
were aesthetically rewarding and to communicate them in their work. They tried to 
derive a "purely abstract language of forms" by simplifying their images of nature into 
their most elementary components. For example, Piet Mondrian drew a sequence of 
sketches of a pier in the ocean in which the subject becomes increasingly abstract as it 
dissolves into a pattern of horizontal and vertical lines. [See Figure 14] In this way, 
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artists found these compelling basic visual elements by experimenting with abstract 
forms, color, and shape until they recognized something striking. This approach 
characterized the art of the Suprematists, including Kazimir Malevich. [See Figure 15] 
These forms are compelling to artists and to viewers as they echo the intrinsic 
properties of the visual system: they are relevant to survival. Skilled artists reduce reality 
to the same elementary and relevant forms just as the visual system does in the early 
stages of processing, as they are in tune with the perceptual logic whereby the visual 
system is attracted and compelled by need-related stimuli. Thus, the elementary forms 
selected by abstract artists resonate with the viewer's visual system as they imitate the 
need-related stimuli that the visual system is universally tuned to. As Mondrian 
proclaimed, "All true art arises from the universal. "55 Gregory coined the term "aesthetic 
primitive" to describe such elementary forms, which are intrinsically interesting even 
without narrative meaning, because they resonate with the perceptual logic that analyzes 
this meaning. 
While they may not realistically reflect the optical appearance of a subject, art 
constructed from these forms are still effective because they are essentially rooted in 
reality. They are aesthetically pleasing because they reflect the properties of our brains, 
which evolved to better respond to reality. Aesthetic primitives include aspects of visual 
reality that are intrinsically useful for survival, including horizontal and vertical lines and 
the human form. In fact, scientists have found specific neurons in the brain that are 
specialized to respond to only these features of the environment. 
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Orientation detectors have been found that are only stimulated by a line of a 
particular orientation in a particular part of the visual field. These neurons explain how 
lines and edges are such powerful triggers of neural activity. Neurons that detect human 
faces have also been found to stimulate activity in neuronal systems specialized for 
perceiving the human body. 56 They underlie the exceptional power of the human form as 
an aesthetic primitive. They help explain why we find the human body intrinsically 
beautiful, and how art that simplifies these forms is so compelling. Such art, including 
Picasso ' s and certain African art, works because it corresponds to the simplifications the 
brain makes to represent the human form. [See Figure 16] The shapes portrayed in these 
pictures, although they don't realistically imitate the appearance of the body, still make 
these neurons fire as they would in response to actual human forms. They also therefore 
still provoke the preconscious emotional responses and associations with memory that an 
actual human form would. 
By understanding which characteristics of an image attract the visual system's 
attention, artists can draw a viewer's attention to particular aspects of a picture. This 
guides how viewers interpret the picture in subsequent stages of processing, and 
ultimately influences the impression the subject portrayed and their attitude toward it. In 
this way, artists consciously and unconsciously emphasize the visual elements that 
resonate with the visual system in order to attract attention and guide viewers' 
interpretation of an image, to be more compelling, and to communicate more efficiently. 
For example, artists have mimicked the effect oflateral inhibition to sharpen the 
edges and contours of their subjects. For example, Georges Seurat was known for his 
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"beautiful edges," which he created by exaggerating the brightness change at the edges of 
his subjects. [See Figure 17] The separation of objects by contours or lines is a primary 
stage in both painting and visual processing. The processes that produce the primal 
sketch are the perceptual basis for the way artists create outline drawings of subjects, and 
for how viewers can interpret these seemingly ambiguous representations so readily to 
perceive a realistic representation of the real subjects they portray. In fact, is has been 
shown that under some circumstances people can identify objects from line drawings as 
quickly and accurately as they do from color photographs. 57 Line drawings also depict 
objects and scenes with great economy, and can therefore be transmitted very 
efficiently. 58 They are much more useful and meaningful than the array of dots sensed by 
the retina. These characteristics of line drawings make them, and the processes and 
principles used to derive them, very useful to advertisers. 
Artists can also emphasize contrast or movement in their pictures in order to attract 
attention to certain objects, and to emphasize in the viewer' s mind the objects that the 
artist considers relevant and meaningful. The artist who tries to represent reality 
unconsciously selects and then selectively portrays certain intrinsically relevant stimuli. 
He might also do this consciously, stretching or ignoring aspects of pictorial reality to 
make his image conform more to his felt experience of reality. For example, in Georges 
de la Tour' s painting of Jesus as a boy with his father, he portrayed Jesus' face bathed in 
the bright light of a candle while the rest of tbe picture remained in darkness. [See Figure 
18] While this scene seems to be accurately and realistically represented, the artist 
exploits perceptual mechanisms to draw the viewer's attention to the boy' s face. This 
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influences the perceived importance of the emphasized subject and influences the 
viewer's overall interpretation and subjective impression of the scene. It makes the 
viewer translate its meaning in a certain way and provokes certain emotions in his mind. 
In this way, artists mimic the visual system's tendency to reduce reality to selected 
salient features, thereby creating a more useful and meaningful mental representation of 
the environment. This occurs preconsciously, but it influences our final conscious 
impression of a subject. We are unaware of those features that were not selected, as we 
integrate what was selected into an impression that we assume is the most useful and 
realistic representation of what's • out there.' 
For example, the line drawings of cartoons, caricatures, and cave drawings may not 
be a realistic reflection of reality, but they often communicate more about reality than 
more 'sophisticated' pictures as they some straight from the brain without being 
cognitively mediated by artistic conventions. The artists detect relevant features and 
exaggerate them through further analysis in a kind of gestalt simplification process that 
parallels our way of seeing the world. Cartoonist Will Eisner explains: 
"'Cartooning isn't just a way of drawing, it's a way of seeing. ... Cartooning is 
a form of amplification through simplification. When we abstract an image 
through cartooning, we're not so much eliminating details as we are focusing 
on specific details. By stripping down an image to its essential 'meaning,' an 
artist can amplify in a way that realistic art can't."59 
Cartoonists and children identify and exaggerate common 'symbols,' or associations with 
real-world experience that gives them significance. They reduce these symbols to their 
simplest form, which is easily communicated and interpreted by viewers. For example, 
cave drawings exaggerate the size of animal's horns to emphasize their potential danger, 
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as this is what the artist 'saw' to be. the most prominent and relevant feature of the 
animal, maybe as he was being chased by it 
Advertisers take advantage of this to influence our final impression of a 
product/brand by influencing which elements of an image we select and emphasize. 
They try to select the basic visual elements that will communicate a particular impression 
most impactfully. Advertisers also reduce their images to more elementary and 
compelling forms, like the visual system and artists intuitively do. Their ultimate 
objective is to stimulate the viewer's visual system in such a way that it forms an 
intended subjective impression of a brand in their minds. In order to communicate their 
commercial messages more effectively and efficiently, advertisers mimic and exaggerate 
visual stimuli that are intrinsically relevant to their audience's needs, just as the visual 
system stretches and ignores elements of reality to create a more useful perception of it. 
These basic stimuli will attract an audience's attention and communicate their message as 
quickly and impactfully as possible. 
Aesthetic primitives help advertisers attract people's attention, as they are 
intrinsically powerful triggers. This is especially important for advertisers today, as 
consumers' environments are becoming increasingly cluttered with commercial images 
that compete for viewers' attention. It is becoming more difficult for advertisers to stand 
out from this clutter and connect with consumers, who are becoming better at tuning it all 
out. In order to stand out, advertising images need to be detected by the viewers' magno-
ceUular system and attract "Conscious attention to itself and its message. They attract 
attention to visual elements by appealing to the processes of the viewer's visual system 
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that direct attention. Since the visual system is tuned to change7 we are attracted by 
contrast and movement. For example, we generally prefer large, bright, or moving 
features, novelty, surprise and incongruity, and complexity. We fixate on discontinuities, 
such as that in brightness, which represents edges in the retinal image. Babies have been 
shown to spend longer looking at faces and more complex, high contrast pictures.60 
Advertisers may attract attention by contrasting with the surmunding environment, 
or by including contrast in their images. For example, Figure 19 attracts the viewer to the 
cowboy's shirts (the product), which are brighter than their context. This contrast also 
communicates the product benefit: brightness. They can also attract attention by 
portraying the more complex stimuli that the visual system is inherently tuned to: human 
faces, hands, and gestures. These universally understood images communicate 
immediately, and may even be perceived as meaningful without the viewer' s conscious 
attention. For example, the smiling face and triumphantly outstretched anns of the 
athlete in Figure 20 communicate victory and glee. 
Abstract primitives can be readily .cr.eated by advertisers and emphasized in an 
image in such a way as to attract attention to advertisements or to particular aspects of 
advertising images. These basic stimuli have an immediate and compelling effect, and 
are quickly and easily understood by most humans. For example, characteristic human 
faces, gestures and body postures can be quickly and easily interpreted by all humans our 
ability to do so has been passed on to us through evolution. They are also quickly and 
easily understood and therefore economically communicated. They don't require much 
attention from the viewer7 which is crucial since people have a very short attention. span 
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for advertisements. They are inherently impactful as they are. significant to our survival 
and relevant to our basic needs. 
Artists intuitively select and emphasize features of a visual scene that are relevant to 
universal, biologically based needs or to the artist's own needs, which are particular to his 
life, .society, or experiences. So the artist reflects their natural significance in his work, as 
he perceives it when he views the actual scene. Advertisers can manipulate which 
features of an image are selected and emphasize those that contribute to an intended 
representation of the product/brand in the consumer's mind. This representation might 
never have. existed in even the. advertiser's. mind when he viewed the product. It was 
instead invented to correspond to a carefully prepared marketing plan and to appeal to a 
carefully determined segment of people. So an advertising image is not a reflection of 
the actual product, but rather a version of it in which features important to the desired 
brand image (and therefore of us.e to marketers) are preconscious.ly exaggerated to 
suggest intended meanings and emotions in the minds of consumers. Effective 
advertisements unconsciously affect the way we see products or brands by mimicking 
and exaggerating the transformations of the retinal image by the visual system: they 
speak in perceptual logic. 
On a more abstract and conscious level, advertisers echo perceptual tendencies to 
exaggerate the contrast between the actual state of the consumer portrayed in advertising 
and the consumer's desired state, which is shown to exist when they consumers buy and 
us.e the advertised product. By emphasizing the difference between the two, advertisers 
make the product benefit seem more significant Gust as lateral inhibition makes inferred 
79 
lines seem more significant). Thus, consumers more readily perceive the benefit that the 
advertisement is communicating, as the image is much more meaningful. 
4. TOP-DOWN LOOP: Emotion 
Our emotions also unconsciously influence the way we see the world, and can be 
used by artists to represent it more realistically and by advertisers to distort it to flatter a 
product. Color and need-related stimuli innately evoke strong emotional feeling tones or 
attitudes in the minds of viewers that preconsciously influence their conscious judgments 
about a subject. Findings that indicate the influence of emotion on perception, thinking, 
and behavior point to neurologist Antonio Demasio's conclusion that Descartes, who 
saw conscious rationality as the essence of the self, erred. Demasio suggested instead 
that reason is founded on feeling.61 
Emotions developed to help primitive humans respond better to their bodies' needs 
by allowing them to behave more appropriately toward the environment. The amygdala 
plays a crucial role in readying the body to respond to the environment by attaching 
emotional significance to incoming sense data. For example, it acts as a sentry to detect 
danger in the environment and prepares the body to act by signaling the hypothalamus to 
secrete hormones that initiate a fight-or-flight reaction. The amygdala alerts the 
autonomic nervous system and prepares muscles for movement, and signals that brain 
stem to secrete chemicals that moderate arousal and alertness. This all occurs 
independently of our conscious decision to act. Experiments have demonstrated that an 
unconscious stimulus elevated subjects' galvanic skin response and affected their EEG 
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reports although they don't recall ever seeing the stimulus.62 Data from numerous studies 
have supported the significance of preconsciously perceived emotional significance, 
citing effects such as this electrodermal response, voluntary response latencies, visual 
thresholds for attention, retrieval from long-term memory, dreams, and consciously 
experienced affect.63 
Emotions are tied to the. core regulating systems of motivation. Neurons in the 
reticular core project throughout the brain, mediating our innate pleasures, aversions, and 
preferences that are "revealed as the emotional and motivational basis for art as well as 
life. ,,64 Through our emotions, the sub-hemispheric body-regulating brain influences 
perception. This mechanism makes vision especially tuned to aspects of the environment 
that are relevant to our needs. For example, emotion enables us to read facial expressions 
and sense subtle social cues that are not indicated directly by the retinal image, but are 
vital to our well-being. This is vital in making effective judgments, as many personal, 
social, and other decisions involve such emotional cues. 
Perception has what Barry refers to as a "tuned in" quality of "emotional 
synchrony" that mediates what we see and think. Emotion directs our visual attention to 
aspects of the environment that are related to fulfilling these inner needs. When we scan 
our environment, we search with eagerness, fear, pleasure, anger and so on, and project 
our emotions onto the things we see. 65 When we have certain unfulfilled needs, we are 
especially tuned to related aspects of the visual environment. We are also emotionally 
"primed" to perceive them in a certain way. For instance, hungry people are prone to 
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overestimating the size of food when they picture it The ability to do so helped primitive 
humans better respond to their environments in a way that fulfilled their innate needs. 
Scientists have concluded that emotions distort our perception of reality before it 
reaches consciousness. They suggest that there are two pathways from the eye to the 
visual cortex. The first unconscious route travels to the amygdala and hypothalamus, 
tapping into emotional learning and affective state, and generates an affective reaction. It 
affects the second route, which performs a detailed perceptual analysis. The first route 
receives and emotionally responds to messages below our conscious awareness, guiding 
our perceptual judgments before we can think them through.. This preconscious. 
emotional response QW inBuenre our attitudes, thinking, and behavior. An experiment 
conducted by Tyler, Lewis, and Lee (1978) found that "the meaning of a stimulus which 
does not enter awareness may nevertheless be analyzed consciously and yet evoke 
consciously experienced feeling tone.'..66 Unconsciously perceived emotionally 
significant stimuli also influence the subjects' motivation to fulfill a need, or to reduce an 
unpleasant feeling tone (reflecting the gestalt Law ofPragnantz). The preconscious 
semantic analysis of sensory information results in their "classification" or labeling, 
which can affect conscious reasoning and behavior. This evolved to direct perception in 
the right direction by helping the visual system make appropriate judgments, but it can 
also distort perception in other ways. 
People later justifY their emotionally-motivated responses by attributing them to 
rational reasons. As psychiatrist Norman Dixon found, "the individual experiences his 
wish as entirely self-generated, and owing nothing to external pressures. , ,6? This suggests 
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that while people deny that advertising. bas any effect on them,. it actually does 
significantly influence their behavior. In reality, we are unaware of being unaware of the 
influence of preconsciously stimulated emotion. 
Emotion also affects how we create and view pictures, as it influences how we 
define ambiguities and fill in gaps in sensory data to 'color' our perception. Rorschach 
tests reveal our inner emotions by taking advantage of our tendency to project our inner 
emotions onto ambiguous images. Artists also play on this tendency, as well as reflect it, 
by coloring their images with an affective tone. When we view pictures, we immediately 
make judgments. about peac~ vitality, tension,. violenc~ beaucy,. and harmony, for 
example. The impact of aesthetic primitives also depends on this emotional 'circuit.' 
They are particularly salient because they are relevant to our needs, and are therefore 
attended to and endowed with emotional significance. For example, facial expressions 
and body forms constitute a universal 'alphabet' that can be used to convey meaning and 
emotion. Color also has particularly significant emotional effect on perception, as it is 
biologically 'preprogrammed' to do so. Color has an immediate effect on emotional 
response. Its emotional quality derives partly from personal or cultural associations and 
partly from experience with a common environment 
Physiological and perceptual tendencies have been attributed to color by numerous 
experiments. Universal associations of color with other sensual qualities have been 
observed. For example, objects of richer hue seem more solid. Warm colors seem to 
advance on a two-dimensional surface and cool colors seem to recede. In rooms painted 
with warm colors, subjects' actual body temperature has been shown to increase.68 
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Colors have been shown to affect the production of the neurotransmitters that moderate 
emotion and feeling tone.69 Red acts as a stimulant, increasing brain wave activity, while 
blue has a calming effect. Orange has been found to reduce muscle tone and green to 
have a relaxing effect.70 Yellow, which the eye registers most quickly, attracts attention 
and causes anxiety. Green connotes freshness, and red stimulates glandular activity and 
induces hunger. Light and shadow in a photograph can emotionally bias the viewer 
toward its subject before it is consciously judged. Lack of color makes a subject seem 
dull and lifeless. During the Cold War, the only images of the Soviet Union that millions 
of Americans saw were the black and white photographs in Life magazine_ These images 
portrayed the country as a drab and lifeless place, and undoubtedly influenced the way 
Americans envisioned the country and what they thought about its people.71 In this way, 
we are emotionally primed by images that influence our attitude toward objects in reality. 
While emotional responses to visual stimuli such as color may be learned, they still 
influence us preconsciously. Women show an intense emotional reaction against the 
stereotyping of the "weaker sex" and the culturally linked color pink.72 
Color has been of great interest to artists and advertisers because of its profound 
and immediate influence on our emotions_ Artists such as Cezanne have created pictures 
that rely solely on the interplay of color and its ability to evoke feeling and suggest 
meaning. His painting Paysage a Auvers minimized the realistic component and use of 
imagery and used color instead to recreate the emotional feeling tone of the scene in the 
viewer. [See Figure 21] 
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Advertisers use images of need-related objects to achieve impact by stimulating 
emotional reactions. Through evolution, universal signals for the display of emotion 
developed to help us deal with fundamental life tasks common to all humans. Paul 
Elkman, who studied intercultural human expression, concludes that the spontaneous 
expression of emotion is innate, and that only the display rules that allow for the 
appropriate expression of emotion are learned and therefore vary between cultures. 73 For 
this reason, faces are commonly used to communicate emotion in an immediate, 
powerful, and universally understood way. By showing people reacting emotionally and 
associating their expressed emotion with a product, advertisers. attach this emotion to the 
product and influence consumers' affective response to the product in real-life situations. 
For example, the Nike advertisement shown in Figure 20 powerfully communicates a 
feeling of triumph that consumers associate with the brand. 
Advertisers also use color to create images with a persuasive appeal and to 
distinguish brands. For example, blue retail environments have been shown to stimulate 
the inclination to browse and have therefore been used in shopping environments. Red, 
which evokes tension and attracts attention, has used to attract consumers' attention to 
advertisements. 
Color is especially important in product design. When making a buying decision, 
consumers tend to read the whole, immediately perceived image of the product as a 
whole rather than the words on its label. Package designs are a visual shorthand that 
instantly signals. the nature of a product to consumers. Package designer Alvin Schechter 
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believes that "Color isn't the most important thing; it's the only thing ... color goes 
directly to the psyche and can be a direct sales stimulus. "74 
This makes branding a powerful influence on sales, as people often make purchase 
decisions without comparing product attributes. Brand image can be instantly perceived, 
and influences how we feel about products. This image is established in advertising. 
Advertisers provoke emotional reactions through advertising images, which influence 
how viewers feel about the advertisement and the brand featured. This emotional 
reaction is associated with the brand, and is eventually provoked when consumers see the 
logo or brand name in reality. It influences how consumers feel about the product in 
reality, distinguishing it from the competition even though its actual attributes might be 
similar. Brands thus "achieve power through affective identification"75 Marlboro's 
image of rugged independence and masculinity attracts many younger cons.umer&y for 
whom part of the appeal of cigarettes is the independence it makes them feel. [See Figure 
22a] 
Emotionally salient visual elements can be emphasized to generate a more powerful 
affective reaction. Advertisers do so in order to shape the viewer's attitude toward an 
advertisement, and ultimately communicate the intended emotional significance of a 
brand. Marketing research has confirmed that consumers' emotional attitude toward an 
advertisement influences their attitude toward the advertised product or brand. 76 Stimuli 
such as. color provoke an emotional reaction to a product that can even affect bow 
consumers actually experience the product in reality. It communicates a flattering 
version of the product experience, which can influence purchase as much as the actual 
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product attributes do. Canada Dry Ginger Ale saw a 25 percent sales increase when they 
changed their brand and can colors from red to green and white. These new colors 
communicate a more natural, refreshing taste. When Barrelhead Sugar-Free Root Beer 
changed its characteristic brand and can color from blue to beige, they experienced 
similar results. It even performed better in taste tests, and people actually reported that it 
tasted more like the good, old-fashioned root beer than the drink in the blue can, even 
though the recipe had not changed. 
Advertisers often use emotional stimuli as a "hook" to get viewers involved in the 
message. Just as the first rule of rhetoric is to win goodwill, the first step toward 
motivating a person is to invest them personally in the cause or product. This requires 
careful psychological targeting, to find out what people's needs are and then show them 
how a product might help satisfy them. As Barry notes, "Advertising at its most effective 
is therefore humanistic, speaking directly to people about the things they care about, 
showing them simply and clearly how the represented product or service will help them 
solve a particular problem or serve a particular need.'m To reach out and connect with 
consumers, an advertisement needs to tap their emotions and seduce hirnlher into 
identifying with the product. Sex,. one of the most primal human needs, has often been 
used to attract attention and promote a product. 
Advertisements that associate visual gratifications and the advertised product make 
people confuse the pmchase of the product with emotional needs they seek to fill in other 
parts of their lives. They even make people feel better about buying the product, as they 
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feel like they are taking a step toward satisfying their needs in reality. IncreasinglyT 
people buy products not only for their practical benefits, but to confirm their self-image. 
Newport cigarette advertisements, for example, suggest a causal relationship 
between the product and a young, active lifestyle. [See Figure 22b] Like many 
advertisements, they seem to tell a story where product-as-hero seems to transform 
someone in a desirable way, making them more attractive, intelligent, or competent as the 
result of product use. The affective impact of this type of advertising is transferred to the 
advertised product through association. This is what consumers ultimately remember 
about an advertisement. 
As another example, public relations pioneer Edward Bemays "hitched" products to 
social causes to add meaning and emotional relevance to a bran~ thereby making people 
' see' it in a different way. He arranged for numerous prominent women to walk down 
Fifth Avenue on Sunday afternoon smoking Lucky Strike cigarettes in a 'demonstration 
of the liberation of women.' Women's resultant emotional connection to Lucky Strike 
cigarettes is an example of the power of advertising. 
5. TOP-DOWN! Addition from Memory 
Our perception of reality depends as much on the visual stimuli we actually see as it 
does on what we expect to see. Memory' s preconscious top-down influence on 
perception biases it by predisposing us to see our environment in a certain light. As 
Barry writes, "Images are tied to the full range of human experience and expression . 
. . . This is why an understanding of the nature and power of images begins with perceptual 
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process but ultimately ends with the abstract picture of the world that we carry in our 
heads."78 
The knowledge about the world that we have learned from previous experience also 
affects the way we 'see' images and reality. Our past experiences influence our final 
impression of an image by determining how we 'fill in' the gaps in sensory information 
and how we defme ambiguities. The bottom-up visual features we select and organize in 
the first stages of visual processing are made meaningful by top-down knowledge, which 
a11ows us to interpret stimuli in light of what we know about them and their context. For 
example, when we look at a banana the bottom-up processes of vision ' see' a long, 
slightly-curved cylinder-shaped yellowish object whose ends taper slightly. Top-down 
processes recognize it as being similar to objects seen previously, which were called 
'bananas' and were found to contain a tasty fruit ifthe skin was peeled off The visual 
system preconsciously attributes these characteristics of bananas with the object we are 
currently looking at. Thus, we not only see the optical appearance of the banana, but we 
'see' what bananas mean to us and what we should do with them. This makes perception 
more useful by allowing our previous experience to inform perception, giving it greater 
meaning and predictive value. Our evolutionary survival depended on us being able to 
recognize and derive meaning from our environments, so this biologically based 
characteristic of perception was developed through natural selection. 
Thus, perception is indirect and biased by our visual system as it involves not only 
omission (selectivity) and organization (according to gestalt rules), but also addition. 
When we look at a visual stimulus, the attended information activates top-down 
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knowledge from past experience with similar stimuli and situations. In this way, all 
images, including the retinal image, are symbols in that they all represent more 
information than they explicitly contain. Symbolic images communicate more 
powerfully and immediately than words, however, as their meaning is not arbitrary but 
rather intrinsically tied to real-world experience. Their interpretation is often instant and 
automatic, as it occurs without the need for cognitive effort. Past experience thus allows 
us to see beyond the information given, but the way in which we apply it to what we see 
also makes vision susceptible to bias - by our own brains and by advertisers. 
The PDP nature of the brain enables the visual system to see beyond the sensed data 
by detecting patterns in our experience with visual stimuli and extending them to 
determine the meaning of new stimuli. Barry observes: 
Just as perceptual logic allows us to define shapes from ambiguous sketches, 
or read them into clouds or night stars, we also tend to extend any suggested 
continuing pattern along the direction previously established, since this also 
lends stability and creates meaning. 79 
Thus, just as the principle of good continuation makes us complete shapes to create ideal 
forms, the suggestion of a more abstract pattern implies its continuance and suggests how 
we are to flll in meaning based on past experience. The brain is a dynamic network of 
interconnections in which perceived stimuli are associated with other stimuli and 
previous impressions and organized into meaningful units in memory. This allows us to 
consider things in light of context and previous experience. 
For instance, our experience with seeing dogs helps us interpret the ambiguous 
spots (and primal sketch) ofFigure 9 as a dog. If we think it might be a dog, we can find 
its outlines more easily because we can guess where to look for them. This allows us to 
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recognize the dog much more quickly, just as we recognize familiar objects in our 
environment even if they are obscured or distorted. If we know from previous experience 
with this particular figure that it portrays a Dalmatian near a tree, we can recognize this 
configuration of dots as such very easily. 
Categorization is a key characteristic of memory that profoundly influences 
perception. Categorization is the means by which the brain organizes information, 
including visual information, by grouping similar concepts or features and their 
associations around nodes in memory to form a semantic network. This reflects the 
gestalt principle of similarity, and also makes the vast amount of stored knowledge more 
manageable and more useful. When a particular node is activated, associated information 
is also stimulated in a so that visual information is processed in terms of categories, 
prototypes, and schemata. The organization of memory and the rules that govern its use 
are called schemata. A schema is a form of mental framework or template that represents 
the structure of an object, idea, or scene, and is developed through experience. When 
activated by particular visual stimuli, these schema help make the stimulus more 
meaningful by making assumptions about what is usual in similar situations. 
The association& grow stronger and more automatic the more they are used and 
reinforced, a process called conditioning. The ability of the neural network to form and 
modify connections in this way is based on a principle, originally proposed by Hebb: if 
two cells fire at the same time, the strength of the connection between them increases. 
Thus, the association between contiguous stimuli is made more automatic, connecting 
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stimuli to appropriate responses and to the contexts in which they usually occur_ We 
have difficulty separating such stimuli from their automatically derived meanings. 
Our mental categories of associated stimuli not only reflect our view of the world, 
but also influence how we see it. For example, information about a stimulus, such as the 
basic primal sketch it suggests, is associated with learned knowledge about what it 
represents, its three-dimensional structure, what context it usually occurs in, how it 
behaves, and how it might be useful or dangerous to us. When we see that stimulus in 
our environment again, we perceive it in light of this information and prepare to behave 
accordingly_ 
Our knowledge is organized according to patterns, which we extend to apply to the 
reality sensed by our eyes. This reflects the gestalt principle of good continuation. These 
expectations about what an object is likely to be or do predispose us to seeing the actual 
object as what we are used to seeing. This is what lets us see meaningful objects in the 
dots and strokes of the retinal image, and even in the outlines of the primal sketch or of 
artists ' drawings. 
Our expectations can also lead to faulty inferences if images have been manipulated 
accordingly. We sometimes. ignore information that contradicts. with our expectations... 
For example, our expectation that rooms are rectangular shapes with comers set at right 
angles leads us to misinterpret the size of a person in an Ames room. [See Figure 23] 
We are convinced that we see men of different sizes next to each other in a normal room, 
but we are actually looking at men of the same size in a room in which the left corner is 
twice as far away and lower than the right comer.80 Another illustration also 
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demonstrates how we see what we expect to see,. defining ambiguity according to patterns. 
of experience. People can interpret the last figure on the right in the top row and the first 
figure on the left in the bottom row of Figure 24 to be either a man or a woman, 
depending on the order in which they saw the sequence of images. 
As. mentioned previously, experiments. show that preconsciously perceived stimuli 
can 'prime' subjects' responses in subsequent conscious decisions. Bela Julesz has found 
that the content of an initial image or even an unconsciously perceived image may 
impress itself on subsequent ambiguous images and influence our perception ofthem.81 
In this way, the visual information included in an advertising image can suggest certain. 
meanings, emotions, lifestyles, and benefits that are not explicitly stated, and that are 
associated with the nature of the product itself in the consumer's mind. This is the basis 
of branding and the goal of advertisers. When the consumer later sees the branded 
product, these associations may unconsciously influence how s/he makes judgments. 
about it by conjuring certain meanings and emotions in her mind. This may ultimately 
contribute to a purchase decision. 
Gregory defines perceptual knowledge as that of the non-optical characteristics of 
objects. that can be read from their optical features to predict the. immediate flltme_ He 
considers this to be separate from conceptual knowledge, which includes everything we 
know about the world. Conceptual knowledge is more abstract, requires deeper 
consideration, and is applied too slowly to be useful for perception. Perceptual 
knowledge is. a smaller subset of conceptual knowledge, mainly concerning the 
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interactive properties of objects.. It is applied quickly, often with inadequate ~ks. and 
corrections, and is therefore prone to error and manipulation. 82 
Some knowledge is shared by all humans, as it was learned through experience with 
a common environment, like that previously mentioned concerning need-related stimuli. 
This is primarily perceptual knowledge. For example, all humans share the same 
knowledge of what facial expressions signify and how they might affect our behavior. 
The use of universal perceptual knowledge is demonstrated by the size-weight illusion, in 
which small objects feel heavier than larger objects of the same weight. This occurs 
because our muscles have automatically been set for les& wei~ as. we are used to. 
smaller objects being lighter than larger ones. Another example is the 'hollow mask' 
illusion, in which we perceive the convex inside of a mask to be concave (nose sticking 
out), because this is the way we are used to seeing faces. [See Figure 25] Perceptual 
knowledge is also used to as.~ thr~dimensional shape from shading. Shadows are 
interpreted to signal the contours of an object. Shadows can be manipulated by 
advertisers to affect the shapes we perceive, thereby influencing how we think and feel 
about a subject. For example, advertisers have manipulated shadows in photographs of 
models. to enlarge the appeatance.of their breasts.. As this.. distortion conforms to. 
perceptual logic, we are not conscious of the shadow being enlarged but rather of the 
breasts being bigger. 
Some knowledge depends on the particular experiences of individuals or cultures. 
For example, i.n the 'THE CAT' illusion [See Figure 7], our ability to interpret the. 
ambiguous letter as an 'H' and then as an 'A' depends on the physical context provided 
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by adjacent letters. We recognize this context because of our. k:no.vdedge of the English 
language and our experience with these particular words. Experience with how these 
words usually appear tells us which letter to expect in place of the ambiguous symbol. 
We know how the letter is supposed to look and how it functions in each word, so we 
attribute. meaning to the. ambiguous symbol beyond what we. gather from its optical 
appearance. Our expectations as to what the ambiguous letter should be detennine how 
we interpret it: we perceive first an 'H' then an 'A,' yet the ambiguous letters appear 
identical in both instances. 
Another characteristic of memory,. according ro ooJJStructivist theories,. is. that it 
organizes concepts to create prototypes or canonic forms. Our memory for common 
objects is organized according to the basic features of classes of objects. These 
frequently experienced features are restructured and stored as an abstraction 
representation .IJ.r. caniJ.nic f~J.nn. 1'his protGtypical representatiiJ.n of an Gbject may not 
reflect any specific instance of the object actually seen, but rather combines the typical 
elements of each element. For example, our memory for a person is not based on the 
series of mental ' snapshots' we have accwnulated about women and stored in memory, 
hut tath~ on the set Qf salient features of.wamen. that~eust~ in memory u.an. .abs.trac~ 
idealized representation of that class of objects. They serve as a template or master 
model by which new items can be compared and identified. There are remarkable 
similarities between individuals in the nature of these prototypical representations of 
objects. 
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When. asked to. draw a teacup and saucer. for a study, almost all subjects. drew the 
objects from the same perspective. While they had seen numerous teacups and saucers 
from all angles during the course of their lifetimes, all the subjects portrayed the same 
"distinctive characteristics of cupness and saucemess. "83 These features of teacups and 
saucers. oonstitute the canonic representation of the oojects in their memories. Cartoons, 
children's art, and cave art, as mentioned previously, also reflect these abstract 
representations rather than the realistic appearance of objects. Artists have also 
attempted to represent these basic abstract forms in their images. For example, Norman 
Rockwell realistically depicts. a collection of people of different races. in his. quasi-
photographic painting Do Unto Others. [Figure 26} While these people are portrayed as 
individuals, they are idealized in that each embodies all the distinctive features of the 
group s/he represents. 
Sterootypes. of certain kinds. of people and objects develop. in a similar manner to 
prototypes. Negative stereotyping as well as legitimate generalizations can be applied 
with great conviction after repeated associations. These learned associations of people 
with distinctive characteristics and tendencies can prejudice the way people think and 
behave to. ward others.. Ev.en.. if the stereotype. was developed in. response to. inaccmate 
information, such as that which has been unconsciously manipulated, people tend to 
attribute their attitudes to characteristics of the stereotyped object or person, rather than to 
their own misconceptions. 
Communication and VJSUal Metaphor: 
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Communication is the transfer of meaning between people. Images are symbols 
that suggest meaning through. common experience, either literally or metaphorically. The 
artist draws on his experience to capture meaning in an image. The viewer draws on their 
experience with such images to interpret the artist's rendition and extract its intended 
meaning. In order to communicate effectively, the images created by the artist have to 
be rooted in reality and resonate the knowledge and associations held by the viewer. 
"Comprehension of an image requires a commonality of experience. .. an interaction has 
to develop because the artist is evoking images stored in the minds of both parties," states 
cartoonist Will Eisner. 84 Artists and advertisers use both context and shared lrnt>wledge 
to communicate meaning in images. 
Advertisers need to know which experiences and meanings their target audience has 
in common in order to use symbolic images effectively. Our own 'perceptual set, ' or 
predisposition to see something in relation to prior experiences, may involve either short-
term situational factors, such as in the man-woman example. It may also involve long-
term factors, associations developed during the course of our unique personal history and 
social experiences. This affects the way our knowledge is organized around themes and 
schemes, and consequently the way it influences our understanding of art, advertising, 
aJ')r.l re~lity . Thus, consumer research is crucial in the creation of effective advertising. 
While the content of memory may differ between individuals and societies, the way in 
which it is used to make sense of images is biologically based and universally employed 
We all organize basic visual information in the same way. 
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Familiar stimuli (compatible with existing schemata) can be identified much more 
quickly and easily than novel stimuli. There seems to be little cognitive mediation 
between the actual stimulus and its meaning, as this association occurs almost 
automatically after extensive conditioning. This can unconsciously influence our 
memory as well as our perception of objects. The influence of schema, specifically 
context, on memory was demonstrated in a study by Brewer and Treyens ( 1981) After 
subjects were left waiting in an office for 35 seconds, they were led into another room 
and asked to write down everything they remember seeing in the office. This presumably 
activated an "office" schema in the subjects' memory, which helped them recall objects. 
conventionally found (and expected) in offices. The results of the study showed that this 
office schema was powerful enough to facilitate subjects' recall of objects compatible 
with this schema (bookshelf, desk), reduce the recall of incompatible objects (skull), and 
fabricate nonexistent objects (books). 85 Advertisers and artists often use familiar pictorial 
symbols to communicate efficiently, as we are able to recognize these very quickly and 
easily. Symbols with commonly understood meanings can make communication more 
efficient and universally understood. 
While art can be left to the various interpretations of viewers, advertisements have 
to suggest very particular meanings, associations, and consequences in the in the minds 
of consumers in order to accomplish a product's marketing strategy. Advertisers can use 
familiar symbols to suggest much more information about a product than is explicitly 
stated in the advertisement itself By placing the product in a familiar context or 
positioning it next to images. of items. wifu particl4tly salient meani~ advertisers.. 
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associate the product with the meanings and associations. that are automatically indicated 
by these items. 
These associations occurs in accordance with the gestalt principle of proximity, and 
are often attributed a cause-and-effect relationship as we perceive images to tell a story 
even when none actually exists. 86 For example, when a man is shown drinking a 
particular brand of beer with an attractive woman attached to his arm, consumers tend to 
unconsciously perceive the woman as the effect of the beer-drinking and the brand of 
beer as the cause. The same tends to happen with images that occur close to each other in 
time, such as in video advertisements. For example, in a study subjects were shown an 
image of a gun followed by the expressionless face of a man. Subjects perceived the man 
to be angry. When shown an image of a baby before the expressionless face, subjects 
perceived him to be gentle. 87 The elements of these images are unconsciously connected 
by viewers visual systems and interpreted to be logically connected in a larger 
meaningful gestalt pattern,. a pattern that adds meaning to each part,. including the 
product. After repeated exposure to such advertisements this association becomes 
stronger in the consumer' s mind. Barry confirms, "Paired associations can create long-
term attitudes that in tum influence beliefs. "88 This approach is particularly useful for 
products such as detergent and cigarettes, whose actual attributes are either not distinctive 
or not appropriate enough to be promoted. 
Advertisements can contain deliberately ambiguous messages, and use symbolic 
images and canonic images to suggest how they should be completed. Advertisers thus 
interact with viewers by drawing on shared memories... This. practice involves the viewer 
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actively in creating meaning, making a connection tu consumers. that adds. meaning and 
relevance to the communication. This can be a very effective method. Advertising 
images that speak to consumers on such a perceptual level have immediate and 
compelling impact, reaching through the clutter to efficiently connect to consumers. 
They involve viewers in an intrinsic and intuitive construction of the message's meaning 
that often does not even require conscious attention to communicate effectively. This can 
be very important, as a main problem with most advertising is that, while it does present 
itself to the target audience in their environment, it then often fails to make the 
connection needed to communicate its message. 89 As accomplished-advertise1 Jtm Steel 
notes, "The best and most effective advertising is that which sets out to involve 
consumers, both in its communication and in the process of developing its message. "90 
We have seen that on an unconscious and physiological level, all advertising involves the 
reader in the development of its message, as all images are interpreted and made 
meaningful by the brain.. By knowing. how the. image will be. processed, advertisers. 
would benefit by ensuring that their images would be interpreted to create the desired 
meaning. The simple messages conveyed and constructed according to perceptual logic 
are automatically and universally understood, giving this type of communication a 
certainty of effectiveness that marketers value highly. 
However is not effective to produce advertising images that merely conform to the 
way we expect to see the world, as such images would just blend into our environment. 
Our attention is tuned to change, and so we ignore the redundant and examine what is 
different_ Ins.tead,.. advertisers. have manipulated c.anonic forms. tu attract. our consciuus. 
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attention and stimulate. further analysis.. The;y: play on the fact that our 'IIi~ s.ystem is 
tuned to change, and that we (unconsciously) seek to reduce tension in order to maintain 
a stable and coherent gestalt. Psychologists define visual dissonance as "a state of 
psychological tension caused when one experiences a disparity between what one expects 
to see and what one actually sees." Humans are inherently motivated to reduce, 
dissonance and resolve this aversive state of psychological tension. We often attempt to 
reduce dissonance through cognitive means. 
Modem artists have played on these innate tendencies by creating unexpected visual 
forms. to attract our attention and further intellectual effort. They take. advantage o.f uur 
being tuned to change or contrast in the expected patterns of visual experience. By 
portraying prototypical and symbolic objects, but introducing an element of surprise with 
a feature or element that does not fit, artists create particularly compelling, universally 
undetstood images that. can communicate more ab-stract concepts. For example, in Meret 
Oppenheimer's 'fur cup' is a canonic form (the cup), which is given new meaning by the 
use of a conflicting textual cue (the fur). [See Figure 27] The sight of the cup 
automatically makes us this of drinking (its use to us), while the sight of fur makes us 
imagine. the feel of its. texture. While bath of these might. be. pleasant association&, the 
combination of the two immediately makes us feel weird and perceive the fur cup as 
disgusting. As Robert Solso writes, "Although these disturbing art forms may not be as 
comforting as viewing a Norman Rockwell illustration, they demand active participation 
in the construction of 'reality. "'91 
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Advertisers also. use this technique to. attract attention and communicate 
metaphorically through the clever use of commonly understood visual symbols. 
Advertisers are taught to "expect the unexpected" when creating advertisements. Luke 
Sullivan writes "when you take an established image, put some spin on it, and use it in 
some new and unexpected way that relates to your product advantage, things can get 
pretty cool. "92 For example, they may present familiar contexts but include a dissonant 
object that does not seem to fit. Viewers' attention is immediately drawn to the dissonant 
element. Many advertisements have headlines that conflict with their visual images, 
creating a tension that is resolved hy cognitive consideration. To resolve these 
conflicting associations the advertisement suggests a certain reinterpretation that involves 
the viewer in the construction of an intended message about a product. Thus, these 
images are designed to motivate the viewer to look beyond the image's mere physical 
appearance to find a deeper meaning. 
For example, the Rollerblade advertisement in Figure 28 portrays a bizarre scene: a 
lobby-style entrance to a building, complete with doorman, but located halfway up the 
side of the building. This is an odd twist on a familiar scene. Viewers are all familiar 
with building entra.IlCeSy and have canonic "building entrance'' models stored m memory_ 
Advertisers draw on this shared memory to involve viewers in constructing the message 
that this advertisement communicates. However, the entrance pictured is out of place- it 
contradicts the expected context and prototypical appearance of such objects. For this 
reason, the advertisement attracts.our conscious attention. Upon further, conscious.. 
examination, we discover that the advertisement is announcing the introduction of a mid-
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entry inline skate_ The image. thus serves as. a visual metaphor for this.. product 
characteristic, thereby communicating the marketing message immediately and 
impactfully. 
Sullivan advises advertisers to communicate the product advantage using visual 
metaphors "as a sort of conceptual shorthand. . .. They get a lot of work done quickly and 
simply." When the benefit is intangible, as in the case oflife insurance for example, "a 
metaphor can help make it real." 93 Using metaphors that draw on the meanings that both 
advertisers and their audiences share involves the consumer in creating the message. 
Sullivan writesy "They use images already in the. reader's. mind,. twist them to. our 
message' s purpose, and ask the reader to close the loop for us."94 Designers McAlhone 
and Stuart add, the advertiser who uses metaphor never travels 100% of the way toward 
the audience. Instead, the audience travels between 5% and 40% toward the advertiser 
"to unlock the puzzle and get the idea. It is. as if the designer throws a ball which the.rr 
has to be caught. So the recipient is alert, with an active mind and a brain in gear. "95 
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IV. CONCLUSION 
"You're an image merchant. You're weaving words and pictures together and 
imbuing inanimate objects with meaning and value. " (Luke Sullivan/6 
Overall Gestalt: Brand Image 
When people look at an advertisement, they see much more than the optical 
appearance of the ink on the page. The images constructed by the advertiser guide the 
visual system to perceive the images in a certain way, and to form a gestalt impression of 
the advertisement that they ultimately associate with the brand. As Sullivan writes, 
A brand isn't just the name on the box. It isn't the thing in the box either. A 
brand is the sum total of all the emotions, thoughts, images, history, 
possibilities, and gossip that exist in the marketplace about a certain 
company. 97 
Consumers' final "Gestalt" impression of a brand is a composite of the many impressions 
they construct in response to each exposure to a marketing image, just as a prototypical 
memory is formed by recombining the typical features of an object in memory. Branding 
similarly aims to give a product a unique place in the consumer's mind, and to secure it 
there by strengthening the associations that connect it to surrounding concepts in 
memory. 
Brand image associates the product with both tangible and abstract benefits that 
consumers value. Brand image evokes meanings and emotions in viewers' minds that 
ultimately influence what consumers think about the product.. If a product's attributes are 
similar to its competitors, as is the case with many products today, brand image is its only 
competitive advantage. Consumers buy the brands they know and like. 
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Each brand has a soul and a personality that stem from the core values that it 
stands for. If these core values are shared by the brand's consumers, brand image 
establishes an "intrinsic self-relevance," or emotional involvement with the brand that 
ultimately leads to repeat purchase behavior. The primary purpose of marketing is to 
"create and maintain meaningful consumer-product relationships. "98 The monetary value 
of this relationship between a brand and its consumers can amount to billions of dollars. 99 
Every aspect of an advertisement is carefully manipulated to nurture this 
relationship. Barry emphasizes, "When you' re writing for a brand, you're working with a 
fragile, extraordinarily valuable thing . ... Its implications are marvelous." 100 To 
manipulate how people see a brand, it is crucial for advertisers to understand how 
people see. Renowned advertiser Bill Bembach said, 
... at the heart of an effective creative philosophy is the belief that nothing is 
so powerful as an insight into human nature, what compulsions drive a man, 
what instincts dominate his action, even though his language so often 
camouflages what really motivates him. For if you know these things about 
[a] man you can touch him at the core of his being.101 
As we have seen, artists and scientists have generated great insights into the way people 
see. Perception is far from direct. The visual system actively makes sense of reality, 
intelligently manipulating what we see according to our needs, emotions, and knowledge 
from past experience. So do advertisers. 
Barry writes that ""the most effective advertising communication is therefore one 
that achieves a matched layering of basic self-image, manufactured and mediated image, 
and product image" so that the consumer's sense of self becomes bonded with what is 
sold. " 102 Advertisers manipulate each element of an image to generate a Gestalt 
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impression that characterizes. the brand, and that consumers can identify with. Each of 
Marr' s steps and each of Gregory's hypothesis-generator "inputs" offers advertisers an 
opportunity to distort what we see in a way that sharpens the brand's image. Effective 
advertising images conform to perceptual logic: they attract our attention, appeal to our 
human needs, draw on our shared memories, and can be quickly, easily, and universally 
understood. 
Just as artists construct images that best describe the essence of being in the 
presence of a particular visual scene, advertisers construct images serve as a metaphor for 
the idealized product experience. Luke Sullivan writes that successful advertisements 
find the core of a product and express it as a metaphor. 103 The visual system reduces the 
chaotic information from reality into a stable and meaningful representation of it and how 
it is relevant to our needs. Similarly, advertisers aim to distill what a product or brand 
means to a consumer and communicate this meaning and emotional significance through 
images. If advertisers understand how we naturally distill reality into its basic 
meaningful elements, they can do the same in their images. By knowing which basic 
visual elements attract our attention and trigger our emotions and associated memories, 
advertisers can use them to communicate a certain impression of reality (of the product 
experience) more impactfully and efficiently (just as cartoonists and abstract artists do). 
Just as simplification and amplification decreases the need for processing 
capacity, condensing a commercial message into a simple visual metaphor communicates 
powerfully and requires less of the consumer's attention and cognitive effort. This is 
especially important to advertisers today, as it is becoming exceedingly difficult to do so. 
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Today's environment is cluttered with commercial messages~ consumers are exposed to 
an average of 1,600 advertising messages a day. They are becoming better at tuning out 
advertising, a phenomenon marketers call "cognitive miserliness" and psychologists call 
"adaptation." As Sullivan describes, "they are "becoming immune to most of it- like 
insects building up resistance to DDT. "104 This means advertisers have to appeal to 
people in more intelligent, skillful ways. 
Most mass media advertising is only peripherally processed. However, we have 
seen that even unconsciously perceived stimuli can still have a significant effect on how 
we think about the stimulus and how we behave toward it. Physiological findings 
describe how we perceive and process much about an advertisement even without 
deliberately attending to it. Advertisers should take advantage of this knowledge to 
influence how we do so. 
For example, they can attract consumers' attention using stimuli that we are 
biologically tuned to attend to, as they are intrinsically relevant to our survival. 
Advertisers can also position visual elements so that we will perceive certain 
relationships between them according to the Gestalt laws of perceptual logic. This 
influences how we organize and associate them and ho.w we make more abstract 
attributions as to their nature. 
Advertisers may portray a product or brand in a way that evokes a preconscious 
emotional reaction. This determines our attitude toward the product or brand in the 
advertisement as well as in the supermarket aisle. By appealing to consumers' innate 
needs, motivations and core values, advertisers can establish a self-relevance that 
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connects the brand to the consumer on an intimate7 primal leveL This emotional element 
of a brand may have nothing to do with the product's tangible benefits, but it allows 
consumers to identify with it and use its products to confirm and express their own self-
Image. 
Consumers' associative networks of concepts in memory influence how they 
interpret an advertisements and real-life products. The human brain does not consider 
stimuli in isolation, but in light of the connected concepts that it relentlessly activates in 
an interconnected web of associated meanings. Its circuits evolve through experience to 
be more useful to us in making sense of the world and responding to. it. Advertisers.' 
images interact with consumers' shared meanings to create brand image. Advertisements 
can appeal to consumers' shared memories with familiar, instantly recognizable stimuli 
that evoke meanings without needing conscious interpretation or even directed attention. 
Their meaning it automatically 'sensed' by the brain almost as quickly as it is by the eye. 
Advertisers can also leave a message more ambiguous and subtly suggest associated 
meanings to be filled in, thereby involving. the consumer in completing the message. 
This intemctive communication process often attracts conscious thought, making it a 
powerful advertising tool To create an impactful brand image7 advertisers. select images 
that preconsciously suggest additional meanings for them to fill in to make sense of the 
image in a way that makes the product relevant to their lives. It associates the visual 
appearance of the brand with certain beliefs and values (with strong emotional 
significance) in memory, and conditions these associations through persistent exposure to 
the advertising image. 
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The brand image conveyed thro:ugn advertising can later impact consumers when. 
they are making a purchase decision, even before product recognition is consciously 
registered. When they look at a branded product (bottom-up input) they 'see' the 
associated meanings and feel their emotional significance (top-down influence). This 
connects them with the product on an intrinsic, intimate and unconscious level. 
According to LeDoux, Zajonc et al., this effect can be retained for a considerable time.105 
It is the physiological basis for brand equity: a set of neural connections in the minds of 
consumers that adds value to a product. 
Brand image adds. immense monetary value to a product to. benefit marketers. It 
also gives the product added value for the consumer, who also 'purchases' its associated 
meanings, emotions, ideas and values to help build his/her self-image and express it to 
others. It becomes a commonly understood symbol that we incorporate into our visual 
language. Brand image, developed over time through advertising images, affects how we 
all see and relate to each other and the world around us. In this way, the physiological 
logic underlying perception is exploited by advertisers to manipulate the way we 'see' 
reality. 
Most people deny that advertising has any effect on. them. at alL They insist that 
they are impervious to it While they may resist the conscious appeals of advertisements, 
they cannot guard against those that work below the level of conscious awareness. While 
we may guard against their blatantly persuasive attempts, their persistent presence in the 
mass media that pervade our environment has an undeniable influence. Advertisers 
preconsciously affect the way we see things, shaping our beliefs, attitudes, and values, 
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which in tum shape our culture and society. While~ type of subliminal. advertising 
will not make us run out to the closest store to satisfy an uncontrollable craving for 
Marlboro cigarettes, over time it has profound effects. Sullivan writes, 
... perhaps, taken on a person-by-person basis, the effect of your ad is indeed 
modest But over time, the results are undeniable. It's been said that 
advertising is like wind on desert sands. The changes occurring at any given 
hour on any particular dune are small. But over time, the whole landscape 
changes. rol) 
This. may explain. the materialism that characterizes. societies. that rely on mediated 
images. Material possession dominates their 'view' of the world, as the purchase of 
inanimate objects has been so thoroughly equated with intrinsic values, meanings, and 
emotions in the commercially oriented mass media. 
The power of art and advertising is.. testament to the potenc)l of the visual image. 
As we explore the black box of visual perception, we can expect our findings to 
illuminate more than the mechanisms of visual perception. As we are beginning to 
discover, how we see the world is the basis for how we think about it. 
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Figure 2: Anatomy oft he Eye 
(from Eye and Brain, 36) 
Figure 4: The distribution of cones 
and ofvlsual acuity in the retina 
(The dark shaded area is the "blind 
spor that occurs at the point on the 
retina where the optic nerve attaches.) 
(From So/so (1991) and Cognition and 
the Visual Arts, 22) 
Figure 3: What the Eyes See 
Demonstration of Foveal Acuity 
Only the very center of the field of vision is 
seen clearly; the periphery is blurred. 
(tom Cogilti:Jn and the V'ISUBI A tis, 25) 
Figure 5: Diagram of Retinal Cells 
(From Dowling & Boycott (1966) and 
Cognition and the Visual Arts, 19) 
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Figure 6: Gregory's Hypothesis-Generator Model of Perception 
(R. Gregory. Eye and Brain, 251) 
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Figure 7 
(From Sternbe1g, Cognitive Psychology, 127) 
\ I 
Figure 8 
Figure 9 
(From Sternberg. Cognitive Psychology) 
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Figure 10: Gestalt Principles of Organization 
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Figure 12: 
Figure 11: Mach Bands 
(So/so, Cognition and the Visual Arts, 64} 
Actual and perceived fight intensity· for panels of Mach bands. 
(So/so, Cognition and the Visual Arts, 65} 
Figure 13 
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(So/so, Cognition and the Visual Arts, 51) 
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Figure 14: Piet Mondrian's Sketches for Pier and Ocean 
(Copyright 1194 Mondrian Estate!Holtzman Trust, From Gregory, The Artful Eye, 67) 
Figure 15: Kazimir Malevich Supremus No.50 
(From Gregory, The Artful Eye, 68) 
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Figure 16: Picasso, Les Demoiselles d'Avignon 
Figure 17: Seurat, Bathing atAsnieres 
Gregory, The Artful Eye, 74) 
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Figure 18: Georges de Ia Tour 
(So/so, Cognition and the Visual Arls, 108} 
123 
. . .. 
Fade Resistant Checotah Shirts. 
Figure 19 
(Communication Arts, December 1 993) 
Figure 20 
(Communication Arts, December 1 993) 
124 
Figure 21: Cezanne, Pays age a Auvers 
Figure 22a Figure 22b 
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Figure 23: Ames Room 
Based on our past experience with rectangular rooms, we incorrectly assume that this room is rectangular. This 
assumption, based on top-down knowledge from experience with similar snuations, leads us to perceive the women 
as being of different sizes. In reality, the room is distorted, as iiJustrated in the figure below. The women are in 
fact the same size, but the one on the left is further away. (Gregory, Eye and Brain, 186) 
0 
viewing point 
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--------- .·. 
~f .· 
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Figure 25 
We see this hollow mask as a convex 'nose sticking out' face because that is 
how we are used to seeing faces. Thus, top-down knowledge overrides the 
bottom-up sensory information about the actual 30 stucture of the mask. 
(Gregory, Eye and Brain, 210) 
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Figure 26: Norman Rockwell, Do Unto Others 
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Figure 27: Meret Oppenheimer's furry teacup 
Figure 28 
(ComTTHJnication Arts, December 1993) 
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